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(54) FLEXIBLE RETRO REFLECTIVE MATERIAL 
(57) Abstract 

A flexible retro reflective material contains a light reflecting structure with a flat frontal surface and a 
set of basic and secondary light reflecting elements located on its external surface with the peaks directed 
toward the external surface of the light reflecting structure. The basic light reflecting elements are 
constructed on a basis of at least one type of light reflecting structures with sharp and/or rounded tops. 
The secondary light reflecting elements are greater in heights than the basic light reflecting elements and 
designed similar to the basic ones with sharp and/or rounded tops. Supporting peaks of the secondary 
light reflecting elements are covered with a temporary anti-adhesive paper or with a substrate or with a 
substrate having a temporary anti-adhesive paper applied to its external surface. 

That allows one to expand the range of the angle of incidence at which uniform and stable high 
intensity light reflection is achieved as well as to obtain images on the same area of the retro reflective 
material depending on the place and angle of incidence. 9 dwg. 
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The field of this invention is optical 
engineering and optic, specifically, the area of 
retro reflective materials, in particular, flexible 
retro reflective materials for traffic control using 
visual information from the reflecting material 
about road conditions and traffic flow. The 
invention can be used for fabrication of traffic 
control light reflecting devices, for example, for 
road signs, road hazard indicators, emergency 
traffic control, warning signs, license plates, etc. 
as well as for advertisement signs and billboards. 

Currently, there is an urgent need in 
production of cheap light reflecting materials for 
traffic control that exhibit high intensity, bright 
illumination, sharp textual information in a wide 
range of viewing angles under diverse ambient 
conditions. They can be used for fabrication of 
road, warning and emergency signs, license 
plates, etc. as well as for advertisement signs and 
billboards. 

This relates to a need for providing timely 
information and quick response to such 
information from traffic control signs when they 
are illuminated in the range from 90° to almost 0° 
angles and have high reflectance toward the light 
source. This is of special importance to drivers' 
safety because drivers have more time to make a 
right decision. In addition, a possibility to display 
different images and messages on the same sign 
depending on the viewing angle and position 
allows one to create a rich information stream by 
means of presenting several information messages 
that compliment each other (or from various 
subjects, for example, advertisement). 

A light reflector is known constructed of a 
flexible retro reflecting clear material with a flat 
refractive surface and a reflective surface formed 
by squared facets of triple prisms whose axis are 
perpendicular to the plane fitted through the 
apexes of the triple prisms. In this, the refractive 
surface and the surface that is fitted through the 
apexes of the triple prisms form an angle that 
provides an increase (or decrease) of the triple 
prisms height from the center toward the 
periphery (Int. CL. G 02 B 5/12, patent #1059527, 
1983). 

This technical solution doesn't provide 
uniform, stable and bright reflection of the 
incident radiation in a sufficiently wide range of 
viewing angles. Besides, absence of a protective 
coating quickly reduces reflection from this retro 
reflective material in time and significantly 



diminishes its useful life span both by undesirable 
effects of ambient conditions as well as by 
contamination of its surface when used around 
highways. Besides, the said material is not capable 
of producing different images visible on the same 
frontal surface depending on the viewing angle and 
position. 

A known prior art is a flexible retro reflective 
material that contains a series of interconnected 
discrete segments with a flat frontal surface, at least, 
one small light reflecting trihedral prism located on 
the external surface of each segment with its apex 
directed toward the external segment's side, and 
partitions fused together with the prisms but 
exceeding their heights. These partitions face the 
external segment's side and are positioned along the 
periphery of the corresponding segment. In this, the 
segments are fixed on the substrate by means of 
corresponding partitions. Care is taking in providing 
a seal for a void between the surface of light 
reflecting trihedral prisms of the corresponding 
segment and the substrate (Int. CL. G 02 B 5/124, 
patent PCT WO 95/1 1468, 1995). 

This technical solution doesn't provide uniform, 
stable and bright reflection of the incident radiation 
in a sufficiently wide range of viewing angles. 
Besides, the described retro reflective material s not 
capable of producing different images visible on the 
same frontal surface depending on the viewing angle 
and position. 

An innovation offered in this invention provides 
an increase in the range of incident angles from the 
light source at which reflection is maintained toward 
the light source. It is uniform, stable with high 
intensity reflection that allows one to obtain images 
visible on the same frontal surface of the retro 
reflective material depending on the viewing angle 
and position. The invention also increases the area of 
potential applications of this material. 

This innovation is achieved by the following: an 
information area is created and a temporary adhesion 
paper and/or substrate is inserted in the flexible retro 
reflective material that contains a light reflecting 
structure with the flat frontal surface and a series of 
basic light reflective elements on that surface with 
the peaks directed toward the external surface of the 
light reflecting structure and additional elements 
fabricated as a single unit with the basic ones and 
directed toward the external surface of the light 
reflecting structure. Additional elements have 
greater heights than the basic elements. The light 
reflecting structure is a uniform system, the elements 
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with greater heights than the basic elements are 
fabricated as additional light reflecting elements 
from at least the same type of light reflecting 
structures with sharp or rounded support apices. 
The basic light reflective elements are fabricated 
from at least the same type of light reflecting 
structures with sharp or rounded apices. In this, 
the supporting apices of the additional light 
reflective elements on the external surface of the 
light reflecting structure are covered with a 
temporary anti-adhesive paper or with a substrate 
or with the substrate having the anti-adhesive 
paper fixed on its external surface. 

The information area can be made as a mosaic or 
an ornament or a code or a text and /or image, a 
text and/or image on the mosaic or on the 
ornament placed in such a way that can be viewed 
on the frontal surface of the retro reflective 
material. 

The code or text and/or image can be made 
invisible when irradiated by the visible light. 

At least a part of the frontal surface can form 
the informational area. 

At least some of the light reflective elements 
can be made out of a colored material. 

At least some of the light reflective elements 
can be made out of a luminescent material. 

In case of light reflective elements constructed 
as structures with sharp peaks, the angle between 
lateral surfaces of the pointed structures and the 
base doesn't exceed 16°. 

In case of light reflective elements made as 
structures with sharp peaks, the angle between 
lateral surfaces of the pointed structures and the 
base is 16-68°. 

A protective clear coating can be applied to the 
frontal surface of the light reflecting structure. 

At least some of the protective clear coating 
can be made of a colored material. 

At least some of the protective clear coating 
can be made of a luminescent material. 

The protective clear coating can be made out 
of a material with the refractive index and/or 
permittivity exceeding the refractive index and/or 
permittivity of the light reflective material. 

The information area can be placed at least on 
one side of the protective clear coating. 

At least some of the protective clear coating 
can be created with the information area. 

The protective clear coating can be formed in 
such a way that it overlaps the information area. 



A reflective coating can be introduced into the 
retro reflective material by applying it to the external 
surface of the light reflective structure. 

At least, one portion of the reflective coating can 
be formed with the information area having different 
color of the reflective surface compared to the rest of 
the surface. 

The reflective coating can be formed as a high 
reflecting metallic layer or a layer of particles with a 
high reflecting surface. 

An additional colored clear coating can be 
incorporated into the light reflecting material. It can 
be applied at least to some of the external surface of 
the light reflecting structure. 

The additional colored clear coating can be 
luminescent. 

The additional colored clear coating can be 
applied on the top of the reflecting coating. 

An information plate with the information area 
can be introduced into the light reflecting material. It 
is installed on the frontal surface of the light 
reflecting structure. 

Basic light reflective elements in the form of 
light reflecting structures with sharp or round peaks 
of the same type can be placed in the mosaic fashion 
or ornamentally with respect to each other or form 
textual information and/or images on the mosaic or 
ornament. 

When basic light reflective elements are 
constructed as light reflecting structures with sharp 
or round tops of the same type, then at least one 
lateral surface or its portion can be positioned at an 
angle with the base that is different from the slope 
angle to the base of the remaining portion of the 
lateral surface or all remaining lateral surfaces. In 
that, at least one type of light reflecting structures 
with sharp and/or rounded tops or light reflecting 
structures with different slope angles of the entire 
lateral surfaces or their portions are placed to create 
an information area. 

At least a section of the light reflecting structures 
with sharp peaks can be cone shaped or shaped as a 
multifaceted pyramid. 

In case when light reflecting structures with 
sharp peaks form multifaceted pyramids, at least one 
section of the pyramids can be fabricated with a 
number of facets different from the number of facets 
of the remaining pyramids. This section is placed to 
form the information area. 

In case when light reflecting structures with 
sharp peaks form multifaceted pyramids, at least one 
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section of the light reflecting structures with the 
sharp peaks can be fabricated as trihedral 
pyramids. 

At least a section of the lateral surface of 
additional light reflecting structures can be 
positioned at an angle to the substrate that is 
different from the slope angle toward the substrate 
of at least one lateral surface or its portion of basic 
light reflecting structures. 

In case when the substrate is installed on the 
secondary light reflective elements, the substrate 
surface facing the external surface of the light 
reflecting structure can be shaped so that it fits a 
profile of corresponding basic and secondary light 
reflective elements. It is made out of the material 
with the refractive index that is 3% less than the 
refractive index of the material of the light 
reflecting structure. 

The secondary light reflective elements can be 
produced with truncated cones forming surfaces 
located in the same plane. 

In case of installing the substrate on the 
secondary light reflective elements, the substrate 
can be fixed to the truncated cones using an 
adhesion layer. 

In case of applying a temporary adhesion paper 
it can be fixed to the truncated cones of the 
secondary light reflective elements or placed on 
the external surface of the substrate using the 
adhesive layer applied to the truncated cones or to 
the external surface of the substrate. 

In case when the substrate is put on the 
secondary light reflective elements, it can be 
reinforced. 

In case when the substrate is put on the 
secondary light reflective elements, it can be made 
out of an opaque perforated material. That makes 
possible reflection of the information area through 
the perforation. 

The retro reflective material can be double 
sided. 

Figures 1-9 represent schematics of the 
flexible retro reflective material. 

The flexible retro reflective material contains 
the light reflecting system 1 made out of a clear 
material with the flat frontal surface 2 and a series 
of basic light reflective elements 4 located on its 
external surface 3. The elements are constructed 
as light reflecting structures with sharp peaks 5. 
The material also contains the secondary light 
reflective elements 6 constructed as one unit with 



the basic light reflective elements 4 but with greater 
heights (Fig 1). 

In the flexible retro reflective material the frontal 
surface 2 can function as an information area to form 
text 7 and/or image 8. In this, flexible light reflecting 
structures with the sharp peaks 5 can be produced 
from the colored, possibly, luminescent material 9, 
while the retro reflective material itself can contain 
the protective clear coating 10 which is applied to 
the frontal surface 2 of the light reflecting system 1 
(Fig 2). 

The flexible retro reflective material can contain 
the protective clear coating 10 constructed from the 
colored, possibly, luminescent material 9 and create 
the information area 7 and 8. A reflective coating 
constructed as the metallic high reflective layer 12 
can be applied to the external surface 3 of the light 
reflecting system 1 (the lateral surface of the light 
reflecting pointed structures 5 with cone shaped 
elements 11) (Fig. 3). 

In the flexible retro reflective material the 
protective clear coating 10 can be constructed from 
the material 13 with the refractive index and/or 
permittivity exceeding the refractive index and/or 
permittivity of the material of the light reflective 
system 1 . In this, at least one lateral surface or its 
portion can be positioned at an angle with the 
substrate that is different from the slope angle to the 
substrate of the remaining portion of the lateral 
surface or all remaining lateral surfaces. In this, at 
least one type of light reflecting structures with 
sharp peaks 5 can have the slope angle different 
from the slope angles of the entire lateral surfaces or 
their segments. In this, at least one type of light 
reflecting structures with the sharp peaks 5 or light 
reflecting structures with different slope angles of 
the lateral surfaces or their segments are created with 
formation of the information area 7 and 8. At that, at 
least one area of the reflective coating that forms the 
information area 7 and 8 can have the reflection 
color different from the color of the remaining 
surface of the coating. The coating can be produced 
as a layer of particles 14 (Fig. 4). 

In the flexible retro reflective material the basic 
light reflective elements 4 can be constructed with 
rounded tops 15. At that an additional colored, 
possibly, luminescent coating 16 can be applied to at 
least one segment of their lateral surfaces; The 
information plate 17 with the information area 7 and 
8 can be installed on the frontal surface 2 of the light 
reflecting system 1 (Fig 5). 
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In the flexible retro reflective material at least 
one lateral surface or its portion or at least a 
segment of the structure with rounded tops 15 can 
be positioned at an angle with the substrate that is 
different from the slope angles to the substrate of 
the remaining portion of the lateral surface or all 
remaining lateral surfaces. In this, at least one 
type of light reflecting structures with the rounded 
tops 15 or light reflecting structures with varies 
slope angles of the lateral surfaces or their 
segments are created with formation of the 
information area 7 and 8. The substrate 18 can 
form the surface 19 that faces the external side 3 
of the light reflecting system 1 that fits the profile 
of corresponding basic and secondary elements 4 
and 6. The substrate 1 8 can be constructed from a 
material with the refractive index that is 3% less 
than the refractive index of the material of the 
light reflecting system 1 (Fig. 6). 

The flexible retro reflective material can be 
constructed with at least some of the light 
reflecting structures having the sharp peak 5 as 
multifaceted, in particular, trihedral pyramids 20. 
At least one section of that pyramids is 
constructed with the number of facets different 
from the number of facets of the rest of the 
pyramids 21 . It is placed to form the predefined 
information area 7 and 8 as mosaic or ornament. 
In that, the additional color, in particular, 
luminescent clear coating 16 can be applied 
before the reflective coating 12 and 14. The 
secondary light reflective elements 6 are 
constructed with truncated tops as areas 22 
located on the same plane. The temporary anti 
adhesion paper 24 is placed on these tops using an 
adhesive layer 23 (Fig. 7). 

A portion of the lateral surface of the 
secondary light reflecting structures 6 can be 
placed at an angle to the substrate that is different 
from the slope angle to the substrate of at least a 
part or the whole one lateral surface or the basic 
light reflecting structures 4. The opaque substrate 
18 is a reinforced composition 25 and is 
perforated to allow reflection through the 
perforation holes 26 of at least the information 
area 7 and 8 in the form of the text 7 and/or 
image 8 placed on one side of the protective clear 
coating 10. In that, the substrate 18 can be fixed to 
the areas 22 of the truncated tops of the secondary 
light reflective elements 6 using the adhesive 
layer 27 applied to the areas 22. The temporary 
anti-adhesion paper 24 is applied to the external 



surface 28 of the substrate 18 using the adhesion 
layer 23 (Fig. 8). 

The flexible retro reflective material can be two 
sided 29 (Fig. 9). 

The flexible retro reflective material is 
constructed in the following way. 

An embossing tool of a predefined shape is 
, created by a stamping method, for example, the roll 
embossing tool, flat tool, etc. Special equipment is 
used to automatically create indentations (cavities) 
in the tool that correspond to the shape of the light 
reflecting structures 5,15 with sharp or rounded 
tops. It could be pyramids, cones, half ellipsoids, 
among them rotational half ellipsoids, elliptical half 
paraboloids, rotational half paraboloids, etc. 
including fabrication of indentations (cavities) in the 
tool that fits corresponding light reflective elements 

6 including when necessary fabrication of 
indentations (cavities) in the tool for producing the 
secondary light reflective elements 6 with truncated 
tops in the shape of 22 located in one plane. In this, 
the lateral surface (or a segment of the surface) of 
the indentations (cavities) in the tool is formed as 
pyramids, cones, half ellipsoids, among them 
rotational half ellipsoids, elliptical half paraboloids, 
rotational elliptical half paraboloids and can be 
constructed at the angle to the substrate that is 
different from the slope angle to the substrate of the 
remaining portion of the lateral surface or all 
remaining lateral surfaces. The pyramids themselves 
can be placed to form a predefined information area 

7 and 8. 

Or the frontal surface of the tool, when 
necessary, can be constructed as a reverse image of 
the information area 7 and 8 to form the direct 
information area as text 7 and/or image 8 on the 
frontal surface 2 of the light reflecting system 1. 

Indentations (cavities) in the tool for the basic 
light reflective elements 4 in the form of light 
reflecting structures with sharp or rounded tops 1,15 
of the same type can be placed in the mosaic or 
ornament fashion with respect to each other; That 
allows formation of an image that is reversed with 
respect to the information area 7 and 8. A final 
information area in the form of the text 7 and /or 
image 8 is created on the mosaic or ornament of the 
basic light reflective elements 4 of the system 1 . 

Indentations (cavities) in the tool for the basic 
light reflective elements 4 in the form of light 
reflecting structures with sharp peaks 5 allow 
creation in the flexible retro reflective material some 
of pointed structures 5 as multifaceted pyramids 20. 
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Some of these pyramids are constructed with the 
number of facets different from the number of 
facets of the remaining pyramids 21, for example, 
with even and odd number of facets. The 
pyramids are arranged in such a way that they 
form the information area 7 and 8 (Fig. 7). 
Multifaceted pyramids, in particular, straight and 
slanted, trihedral-1, tetra-, penta-, etc. can be 
utilized as the pyramids 23 . 

Quantity and structure (uniformity) of 
indentations (cavities) in the tool that form the 
secondary light reflective elements 6, including 
ones with truncated tops 22, located in the same 
plane must provide stability and strength for 
fastening the entire external surface 3 of the light 
reflecting system 1 on the substrate 1 8 or on other 
objects intended for usage of the flexible retro 
reflective material. 

Manufacturing of the flexible retro reflective 
material begins with application of the reinforced 
structure 25 to the thermoplastic material 9 to 
create desired rigidity and flexibility of the light 
.reflecting material. Glass fibers, rigid polymer 
fibers, wire, etc are used as the reinforce material 
25. 

The thermoplastic material 9 together with the 
reinforced material 25 are placed into a mold that 
is shaped as the desired retro reflective material . 
(for example, shaped as a road sign). In the next 
step, the molding process of the clear 
thermoplastic material 9 together with the 
reinforced structure 25 is done using the earlier 
fabricated tool. Pressure and temperature required 
for the chosen thermoplastic material 9 shall 
provide at least its melting and formation of the 
reinforced 25 light reflecting system^ with a 
series of light reflective elements 4 and 6. 

Another fabrication technique is to fill 
indentations (cavities) of the tool with a liquid 
clear material, such as the color and/or 
luminescent material 9 together with the 
reinforced structure 25. The profile of these 
indentations corresponds to the shape of desired 
light reflecting structures 5, 15 with sharp or 
rounded tops. The filling continues until the flat 
surface of the binding, layer that represents the 
frontal surface 3 of the light reflecting structure 2 
is achieved. The process stops when the binding 
layer is cured. 



In this case, the lacquer AK-545 (CTP 6-10-500- 
31-87), the adhesive "Metafont" 1 made by "LIT" 
company, etc. are used as the clear binding material. 
The colored clear material 9 such as blue colored 
"tzapon" can be used. It fills indentations in the light 
reflecting structures 5, 15 placed in such a way that 
they form the desired information area 7 and 8. 
Another choice is the phosphor material 3 that is a 
solution of luminescent particles, for example, on 
the basis of bismuth diethyldithiocarbamate 
0.5ZnS*0.5CdS*3*10* 4 A^lO^i, yttrium 
oxisulfide, activated europium I 2 0 2 S*Eu (red 
irradiation band), ZnS-Ag, Cu (blue irradiation 
band), ZnS-Ag, Au (yellow-green irradiation band), 
zinc cadmium sulfide, activated by copper (Zn, 
Cd)*S*Cu, etc. The particle size is 0.5 -5.0 Mk in 
the binding layer. 

To accomplish that a solid solution of phosphor 
particles in the binding layer is prepared with 
concentration of 0.4-20.5 vol. % using uniform 
mixing. When concentration of phosphor particles is 
more than 20.5 vol. %, a significant reduction in 
clarity of the binding layer can take place which in 
turn impedes passing of the radiation from the 
source to the reflecting coating 12, 14 (when it is 
present) or to the light reflecting system 1 . When 
concentration of phosphor particles is less than 0.4 
vol. %, a reduction in uniformity of luminescence of 
the material 9 (when it is constructed as 
luminescent) of the light reflecting system 1 during 
the whole irradiation period. When, for example, 
irradiation is applied using an impulse radiation 
source then uniformity reduction takes place 
between impulses. 

After material 9 of the forming light reflecting 
system 1 is cured, the light reflecting system 1 is 
taken out of the tool. It represents, for example, a 
series of light reflecting structures 5, 15, including 
the one with a desired contour of the information 
area 7 and 8. 

Or, in case of producing, for example, a roll type 
of light reflecting structure, a polymer film from a 
clear material 9 is drawn under pressure through nip 
rolls with a desired tool of impressions at a 
temperature that is required for softening of the 
film's polymer material until the desired raised 
impressions of the surface are obtained in the film 
as light reflecting structures 5,15. The same method 
is used when the secondary light reflective elements 
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6 with truncated tops forming the flats 22 which 
are located in the same plane have to be 
fabricated. 

The impression pattern on the tool surface of 
such nip rolls required for basic light reflective 
elements 4 produced as light reflecting strucrues 
with a sharp peaks 5 shall allow construction in 
the flexible retroreflective material some shart 
peaks 5 as multi faceted pyramids 20. Some of 
these pyramids can be constructed with the 
number of facets different from the number of 
facets of the rest of pyramids 21, for example, 
with even and odd number of facets. These 
pyramids have to be placed in such a way that 
they form the desired information area 7 and 8 
(Fig. 7). Straight and tilted trihedral, tetra- and 
penta-, etc. multi faceted pyramids can be used as 
pyramids 23. 

The polymer film can be made out of clear 
polymer materials such as polystyrene, 
polycarbonate, polyethylene, lavsan, 
polymethylmetacrylate, etc. as well as from the 
colored (luminescent) material 9 depending on the 
color of the information area 7 and 8. Other 
materials can be also used, such as, polymer films 
with luminescent fillings, for example, emitting in 
the green luminescent band made on the basis of 
methylmetacrylate with luminescent additives 
from dibutylphthalate 5.8 dioxi-1.4-di(4.4)- 
methylphenylaminoanthraquinone fat soluble 
green 3),2-(l-phenyl-3-methylpyrazolone-B),g 
azomethaxylene (fat soluble yellow Y), lauric acid 
and dinitrileazoisobutyric acid with the following 
spectral characteristics: 

The wave length of the maximum optical 
transmission is 532 nm; 

Optical transmission at the maximum wave 
length is 43%. 

As the luminescent additive to the polymer 
film, yttrium oxide activated by antimony and 
manganese (24-36 mass %) and providing 
transformation of the invisible radiation in the UV 
region of 200-480 nm into the region of the red 
irradiation (500-700 nm) of the electromagnetic 
spectra can be used. 

In this, the information area presented as text 

7 and/or image 8 can be implemented as mosaic 
or ornament as it was described earlier. 

Then, when desired, the reflecting coatings 12 
and 14 are applied to the the external surface 3 of 
the light reflecting system 1 (lateral surfaces of 



light reflective elements 4, 6 of the light reflecting 
strucures 5, 15). 

A reflecting coating can be applied to the 
external surface 3 of the light reflecting system 1 
(the lateral surface of the light reflecting structures 
5, 15). This coating consists of the high reflective 
metal layer 12 or a layer of particles 14 that are 
dispersed in the binder by means of, for example, 
thermal vacuum deposition of a suitable metal 12 
with high reflective properties or by dispersing 
particles 14 into the binder using BA-5 1Q machine 
(Fig. 3, 4). 

Creating a portion of the reflective coating 12, 14 
that corresponds to the desired information area 7 
and 8 and with the color of the reflective surface 12, 
14 different from the color of the rest of the surface 
of the reflective coating 12,14 allows one to create 
the information area 7 and 8 of a desired color that 
corresponds to the color of the reflective surfaces 12, 
14 (Fig. 4). For example, silver color corresponds to 
the reflective surface 12 fabricated from aluminum, 
a gold tone - from copper, a yellow tone - from 
brass, reddish color -from bronze, grayish-steel 
color - from steel and molybdenum. 

Making the reflecting coating as the layer of 
particles 14 with highly reflective surface and 
dispersed in the binding, allows one to control color 
of the reflective surface by using various materials 
such as white, pearl, lilac and other exotic colors. 
These materials can be metal based as well as non- 
metals or non-metals with a metallic reflecting 
coating. It can be aluminum, bronze, silver, brass, 
etc. powder, mica particles, polymer, for example, 
lavsan particles, films with the reflecting coating of 
the type "eye luster", titanium oxide, etc. with the 
particle size 0.2 - 0.3 Mk. Lacquer "Metafont" made 
by the "LIT" company or any other appropriate 
component of the optical glue type can be used as 
binding. 

In case of applying to some of lateral surfaces of 
the light reflecting structures 5, 15 of the system 1 
an additional color coating including the luminescent 
clear coating 16 (Fig. 5) using one of the known 
methods based on utilization of earlier described 
colored lacquers or solutions of solids of 
luminescent particles in the binder or only phosphor 
particles, allows one to control the color gamut of 
the desired information area 7 and 8 even in case 
when the reflective coating 12, 14 has only one 
color. In the last case using one the above mentioned 
methods, an additional color coating including the 
luminescent clear coating 16 and the reflecting 
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coating 12, 14 are applied to the lateral surfaces of 
the light reflective structures 5, 15 (Fig. 7). 

Let's notice that one can have an optical 
control over the thickness of the additional color 
coating including the luminescent clear coating 16 
while it is being applied. The purpose of such 
control is maintaining the intensity of the light 
reflecting coating 12, 14 during transmission of 
the radiation through the additional color coating 
including the luminescent clear coating 16. This is 
necessary to maintain color perception of the red 
and blue components by normal human eye. Thus, 
reflection of the red and blue components with 
respect to the normal white light with brightness 
below 16% prevents their perception by normal 
human eyesight with sufficient contrast and color 
gamut. 

Next, when necessary a protective clear 
coating 10 is applied including the color or 
luminescent clear coating 10 from materials 9 
described earlier (Fig. 2). 

For that, an initial material, for example, from 
polystyrene, polycarbonate, polyethylene, 
polymethymetacrylate, valsan, etc. has been 
contoured accordingly to the size of a fabricated 
light reflecting sign. A part of the protective clear 
coating 10 is constructed with the information 
area - information text 7 and/or image 8. 
Depending on the requirements to the color 
scheme of the text 7 or image 8 a colored polymer 
material can be used. 

Before applying the protective clear coating 
1 0, in case when at least a portion of it doesn't 
contain the informaitonarea - the text 7 and/or 
image 8, then the informaiton text 7 and/or image 
8 are placed at least on one side of the protective 
clear coating 10. 

The protective clear coating 10 can be 
constructed with a shoulder along its periphery 
needed for fastening of the protective clear 
coating 10 as well as the information plate 17 with 
the information area 7 and 8 (in case it present) 
and positioning them on the frontal surface. 2 of 
the light reflecting system 1 . In case when the 
information plate 17 with the information area 7 
and 8 are present, the information plate 17 can 
substitute the information area - text 7 and/or 
image 8 that is located on at least one side of the 
protective clear coating 10. 

The protective clear coating 10 can be 
constructed from the material 13 with the 
refraction index or permittivity 5 that exceeds 



the refraction index R k or permittivity 8 of the 
material 9 of the light reflecting structures 5, 15. 

A need for the material 13 with a higher than the 
material 9 of the light reflecting structures 5, 15 
refraction index R k or permittivity S is caused by the 
fact that with the material 13 the incident angle from 
the source is reduced (down to almost 0°) or (the 
viewing angle of the given information area 7 and 8) 
and it still provides sufficient light reflection back to 
the source (the information area 7 and 8 is still 
visible) (Fig. 4). 

Clear polymer materials with a predefined higher 
than the material 9 of the light reflecting structures 

5, 15 value of the refraction index R k or permittivity 
8 as well as earlier described polymer materials and 
binders with additives that provide a higher value of 
permittivity of the protective clear coating 10 can be 
used for the material 13. Titanium barium or 
strontium barium, titanium dioxide, ceramic 
materials, etc. can be used as the additives. 

The outline of the protective clear coating 10 can 
correspond to the outline of the road sign and form 
the information area 7 and 8. 

Then, when required, the light reflecting system 
1 is fastened to the substrate 18. 

In case when the substrate 1 8 is installed on the 
external side 3 of the light reflecting system 1, the 
substrate in the form of paper covered by lavsan or a 
polyethylene film is placed on the peaks of the 
secondary light reflective elements 6. It is done, for 
example, using the adhesive layer 27 in the form of 
the clear binder. The shape of the substrate 1 8 
doesn't have to be in versed of the shape of the light 
reflecting structures 5, 15. It can be, for example, 
flat. In that, the secondary light reflective elements 

6, when required, can be constructed with truncated 
peaks in the form of areas 22. These peaks are 
located in the same plane. The substrate 1 8 is 
fastened to the areas 22 using the adhesion layer 27. 

When necessary, the temporary anti-adhesive 
paper 24 is applied to the external surface 28 of the 
substrate 18 using the adhesive layer 23 (Fig. 8) or it 
is applied directly to the secondary light reflective 
elements 6 instead of the substrate 18 (Fig. 7). 

Application of the adhesive layer 23 to the 
external surface 28 of the substrate 18 or to the areas 
22 of the secondary light reflective elements 6 is 
accomplished using one of the known methods, for 
example, the curtain method. 

The secondary light reflective elements 6 
constructed as a unit with the basic light reflective 
elements 4 and exceeding them in height, allows one 
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to achieve very bright uniform and stable light 
reflection of incident radiation shining at the light 
reflecting system 1 . It is achieved because the 
basic light reflective elements 4 don't touch the 
clear binder when the system 1 is fastened to the 
substrate 18 and are not subjected to reduction 
(distortion) of the light reflecting properties that 
can be caused by the binder. Utilization of the 
secondary elements 6 as light reflecting ones only 
much larger in size allows one to increase light . 
reflecting properties of the light reflecting system 
1 and the retro reflective material as a whole. It is 
accomplished by increasing the useful light 
reflecting area per the unit of the general frontal 
area 2 of the light reflective system las well as by 
increasing functional capabilities of the retro 
reflective material as a result of providing a wider 
range of viewing angles by employing the larger 
size secondary light reflective elements 6. These 
elements can also have a different configuration 
from the basic light reflective elements 4 (Fig. 8). 
If necessary this technology can be applied, for 
example, by using a corresponding embossing 
tool to construct the secondary light reflecting 
elements 6 that have the lateral surface slope 
angle toward their base different from the slope 
angle of at least one or several lateral surfaces of 
basic light reflecting elements 4. 

Utilization of the substrate 18 made from the 
material with the refraction index R of the optical 
adhesive (Ri = 1 .416) which is different from the 
refraction index R of the material of the light 
reflecting structures 5, 15 and the difference is 
more than 3%, for example, for lacquer AK-545 
(R = 1 .458) doesn't allow one to have full internal 
reflection from lateral surfaces adjacent to 
corresponding peaks of light reflecting structured 
5,15 when being irradiated. This leads to a partial 
transmission of radiation through lateral surfaces 
followed by dispersion and absorption of the 
radiation by the substrate's 18 material and finally 
to reduction of light reflecting properties of the 
system 1. When the binder with the refraction 
index Rj that is 3% or more smaller than the 
refraction index Ri of the material 9 of the light 
reflecting structures 5, 15 is used, for example, the 
lacquer (R=l .458) and the binder (Ri = 1 .414 and 
smaller), then full internal reflection from lateral 
surfaces takes place. This, in turn, leads to 
efficient light reflection with desired brightness 
from the incident radiation in the given direction. 



This is achieved by filling cavities between 
lateral surfaces of the light reflecting structure 5,15 
by the material of the substrate 1 8 until a flat 
external surface is produced (Fig. 6). The refraction 
index Ri of the substrate's material is at least 3% 
smaller than the refraction index R of the material 9 
of the light reflecting structure 5, 15. Various types 
of the binder, for example, optical adhesives can be 
used as the material for the substrate 18. An example 
of binder is the optical adhesive GOST 14887-80 2 . 

When an additional illumination is needed and 
the substrate 18 is made of an opaque material then 
the substrate is perforated in such a way that 
illumination of the information area 7 and 8 through 
the perforation holes 26 is possible. Then the text 7 
and/or image 8 are illuminated by a source (not 
shown) installed on the external side of the retro 
reflective material (Fig. 8). 

In case the flexible retro reflective material is the 
two-sided one 29, the analogous to the technology 
described above is used to form the frontal and the 
external surface 2, 3 of the light reflecting system 1 
but with the clear material 9 on both sides. Similar 
technology is used to apply the reflecting coating 12, 
14 with the information area 7 and 8 and the 
protective clear coating 10 on two corresponding 
sides of the retro reflective material. Construction of 
two-sided flexible retro reflective material is done 
by duplication using one of known methods, for 
example, by conglutinating two parts of the substrate 
1 8 - one part representing the flexible retro reflective 
material and the other one the substrate 18 (Fig. 9). 

The information area when irradiated in the 
visible spectra can be constructed as invisible code 
or text 7 and/or image 8, for example, when a 
luminescent material, die, etc. is used that allow 
appearance of the code or text 7 and/or image 8 
when irradiated in the UV or IR spectra. In that, the 
code or image 8 can be constructed as a certain set 
of numbers or as a scrambled message of some other 
type. 

The flexible retro reflective material functions as 
follows: 

An irradiation beam from a light source 
illuminates the frontal surface of the flexible retro 
reflective material, transmits through the protective 
clear coating 10 and reaches the frontal surface 2 of 
the light reflecting system 1 . The beam refracts from 
this surface accordingly to the refraction index of the 
material 9 of the light reflecting system 1, undergoes 
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complete internal reflection from lateral surfaces 
or facets of the light reflecting structures 5, 15 (in 
the presence of the substrate 18 with the refraction 
index Rj at least 3% smaller than the refraction 
index R of the material 9 of the light reflecting 
structure 5, 15) or undergoes multiple mirrored 
reflections from individual facets or lateral 
surfaces of the light reflecting structures 5, 15 
covered by the reflective coating 12, 14. 

Then, the reflected beam depending on the 
slope angle of the lateral surfaces or facets either 
after multiple reflections in the volume of the light 
reflecting structures 5, 15 or after direct reflection 
from the designed slope angles of the lateral 
surfaces or facets is redirected after a proper 
refraction at the boundaries between the frontal 
surface 2 of the light reflecting system 1 and the 
protective clear coating 10 back to the observer. 
In that, the reflected beam can be parallel to the 
incident beam (as in case of the structures 5, 15 
with sharp peaks, for example, as tetrahedron or 
cones with the slope angle between lateral sides 
and the base = 45°) or the beam reflects at some 
angle with respect to the incident beam (as in case 
of structures 5, 15 with different slope angles 
between lateral surfaces and facets and the base). 

However, in case when the slope angle 
between lateral surfaces or facets and the base of 
light reflecting structures 5, 15 is larger than 68°, 
then the light reflecting structures 5,15 become, 
so called, "light traps" for incident radiation 
because repeated reflection from the lateral 
surfaces or facets "drive in" radiation closer and 
closer to the peaks of the light reflecting structures 
5, 15. That leads either to highlighting of these 
peaks followed by an escape of radiation with 
significantly lower intensity or to complete 
attenuation of the incident radiation inside the 
light reflecting structures 5, 15. 

When the light reflecting structures 5,15 with 
the slope angle between the lateral surfaces (or 
their parts) or facets and the base of the light 
reflecting structures 5, 15 less than 16° are used, 
then the corresponding lateral surfaces (or their 
parts) or facets function as tilted mirrors reflecting 
incoming radiation through the base of the light 
reflecting structures 5, 15 immediately into the 
direction of the observer at the angle formed by 
the slope angle of the lateral surfaces (or their 
parts) or facets and the base of the light reflecting 
structures 5, 15. 



When the light reflecting structures 5,15 with the 
various slope angles between the lateral surfaces (or 
their parts) or facets and the base of the light 
reflecting structures 5, 15 are used and the retro 
reflective material is irradiated by a monochromatic 
radiation of a given color and the dimensions of 
individual light reflecting structures 5, 15 are similar 
to the wavelength of the incident radiation, the latter 
refracts on the lateral surfaces or facets at angles that 
correlate to radiation wavelengths. In that, red, 
green, yellow, etc. monochromatic radiation refracts 
only on lateral surfaces (or their parts) or facets of 
light reflecting structures 5, 15 which slope angles 
correlate with that radiation wavelength. After 
multiple reflections from lateral surfaces (or their 
parts) or facets of light reflecting structures 5, 15 all 
incident radiation of various color exit intact toward 
the observer (Fig. 6). 

Construction of a portion of the reflective coating 
12, 14 for the needs of the information area in the 
form of the text 7 and/or image 8 with the color of 
the reflective surface different form the color of the 
rest of the surface of the reflective coating 12, 14 
and the protective film 10 and the additional coating 
16 from the colored or luminescent material 9, 
allows one, as we said before, to form the 
information area 8, 9 that has a desired color or is 
luminescent in a corresponding region of the visible 
spectra with respect to color of the material 9, 
protective clear coating 10, light reflecting structure 
2, composition of luminescent additives or color of 
corresponding coatings of the reflective surface 12, 
14 or the additional coating 16 (Fig. 2-7). Such an 
information area is viewed by the observer as red 
and/or luminescent. 

When at least one layer of the luminescent 
material 9 (in the protective clear coating 10 or in 
the additional coating 16) is present, the incident 
radiation excites the luminescent (phosphorous) 
particles forcing them to shine with the wave length 
different from the wave length of the incident 
radiation. The observer sees that in a reflected light 
spot as, for example, a colored image of the 
predefined information area 7 and 8. In that, the 
incident radiation not absorbed by the luminescent 
(phosphorous) particles and having color different 
from the luminescent color is viewed by the observer 
as various images of the predefined information area 
7 and 8 or its parts not only in the luminescent color 
but in colors different from the luminescent color. 

An advantage of using the luminescent protective 
coating 10 and/or the additional luminescent coating 
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1 6, at least, on one area of the retro reflective 
material is an ability to work with an impulse light 
source, for example, a blinking light, an impulse 
C0 2 laser, etc. In that, layers of the luminescent 
material 9 while start reflecting light at the 
impulse duration of 3 ms and its period of 1 sec, 
slowly attenuate after irradiance stops. The 
duration of afterglow depends on the composition 
of luminescent (phosphorous) particles that 
provide uniform brightness of the information 
area 7 and 8 during time between impulse' 
periods. In doing that, one creates comfortable 
conditions for observing information on the 
information area 7 and 8 that is present on the 
retro reflective material 9. This is achieved by 
fairly uniform distribution of brightness during 
times between radiation impulses that provide an 
efficient light reflection from the source to the 
observer. 

Luminescent (phosphorous) particles provide 
not only uniform luminescence of the retro 
reflective material but also a desired color gamut. 
So, the phosphor ZnS-Ag, Cu produces the blue 
band, ZnS-Ag, Au produces the yellow-green 
band, zinc sulphide, cadmium sulphide activated 
by copper (Zn, Cd)*S*Cu produces the green 
band, yttrium oxisulphide activated by europium 
I 2 0 2 S*Eu produces the red band. 

One can also use a phosphor mixture of the 
type KS-2 3 , that depending on the ratio of two 
components produces orange-yellow, red-orange 
or green-yellow components of the luminescence. 
The number of components of phosphorous 
particles depends on a desired luminescence color 
gamut and can be large. 

The color of radiation from the source can be 
visible and differ form the luminescence of the 
retro reflective material (if it contains luminescent 
particles). For example, red color from the C0 2 
laser and green color from the phosphor that is 
invisible when irradiated by UV or IR radiation 
and bismuth diethyldithiocarbamate or phosphor 
with the composition 0.5ZnS*0.5CdS*3*10~ 4 
Ag*3*10~ 6 are used as phosphorous particles. 

As a source of impulse radiation, in addition to 
the electrical light source of the "blinking" type, 
an impulse laser as well as UV, IR or combined 
sources can be used. Phosphorous particles in the 
retro reflective material can be effected by 
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radiation from one or several sources with different 
wave lengths. 

Thus, when the phosphor I 2 0 2 S*Eu is irradiated 
from a UV source with the wave length of 350 nm 
combined with red monochromatic radiation from an 
impulse C0 2 laser, one gets back red reflection from 
the retro reflective material that is identical to the 
luminescent color. At the same time the color of 
luminescence and reflected light depending on the 
wavelength of the radiation source can be different. 
For example, color can be iridescent that, in turn, 
allows creation of various original color effects in 
similar retro reflective materials used either for road 
signs or creating optical effects during music shows, 
disco bars, movies, advertisement, etc. 

Experimental test results using equipment from 
the "HIIAVTOpribor" 4 indicate that uniformity of 
illumination of the flexible retro reflective material 
subjected to impulse radiation differs not more than 
30% in the periods between impulses when directly 
irradiated. 

When at least one lateral side (or its part, for 
example, for cones, half ellipsoids, paraboloids, etc.) 
or at least one facet (for example, for multifaceted 
pyramids 20, 21) is at an angle to the base and this 
angle is different from slope angles of the rest of the 
lateral sides (or the rest of the corresponding lateral j 
side) or the rest of facets, for example, at the angle 
of 35° and 45° respectfully (Fig. 6), and when the 
flexible retro reflective material is irradiated along 
the normal to its frontal surface 2 then light will be 
reflected under various angles from these surfaces or 
facets because of the differences in the slope angles 
of lateral surfaces or facets of the light reflecting 
structures 5, 15. That causes the observer to see the 
desired information area as text 7 or image 8 on the 
flexible retro reflective material at the corresponding 
angles (for example, 35° and 45°). That happens 
because a portion of the surfaces or facets with 
various slope angles or a portion of light reflecting 
structures 5, 15 (if they constructed with the lateral 
surfaces or facets with the slope angles different 
from slope angles of the rest of lateral sides or facets 
of light reflecting structures 5, 15) are constructed to 
form the information area 7 and 8. 

This, in turn, will create an effect of appearance 
(or disappearance) of the image of the desired 
information area 7 and 8 when the flexible retro 
reflective material is viewed at various angles. For 
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example, the observer can move along such a 
billboard (sign) or see it at the angle close to 
normal. 

In case when in the flexible retro reflective 
material basic and secondary light reflecting 
elements 4 and 6 are constructed at least from the 
same structures 5, 15 with sharp peaks (for 
example, some of light reflecting structures 6 are 
constructed as tetrahedrons and some as cones) or 
rounded tops (for example, some of light 
reflecting structures 15 are constructed as half 
ellipsoids and some - as elliptical paraboloids) 
and placed to form an image of the desired 
information area 7 and 8, and when the retro 
reflective material is irradiated perpendicular to 
the above described groups and light reflecting 
structuresS, 15, then radiation will be reflected in 
different directions depending on the value of the 
slope angles of the lateral surfaces or facets of 
these groups or individual types of light reflecting 
structures 5, 15. 

This, in turn, causes individual groups or types 
of light reflecting structures 5, 15 with similar 
slopes of their lateral sides or facets placed to 
form an image of the desired information area 7 
and 8 that can be seen by the observer as an image 
of the desired information area - text 7 or image 
8. 

This, in turn, creates an effect of appearance 
(or disappearance) of the image of the desired 
information area 7 and 8 when the retro reflective 
material is viewed at different angles. For 
example, the observer can move along such a 
billboard (sign) or see it at an angle close to 
normal. 

In other words, all reasoning and all designs of 
the flexible retro reflective material for light 
reflecting structures 5, 15 with different slope 
angles between their lateral surfaces or facets and 
the base are applicable in case when the flexible 
retro reflective material is constructed from 
different types of structures 5,15 with sharp peaks 
or rounded tops and vise versa. 

In case, when at least some pyramids 20 
constructed with a number of facets different from 
the number of facets of the rest of pyramids 21, 
the with odd and even number of facets (for 
example, three and four facets) and placed to form 
an image of the desired information area 7 and 8 
(Fig. 7) and the flexible retro reflective material is 
irradiated in the normal direction, then light 
reflected from the pyramids 20, 21 will exit in 



various directions according to a value of dihedral 
angles that are formed by corresponding facets of 
these pyramids 20, 21. This value varies depending 
on the number of facets in the pyramids 20, 21 . 

This, in turn, allows the observer to see that 
portion of pyramids 20, 21 with the odd or even 
number of facets placed to form the information area 
7and 8 as an image of the desired information area - 
text 7 or image 8. 

This, in turn, will create the effect of appearing 
(or disappearing) of the image of the desired 
information area 7and 8 when the flexible retro 
reflective material is viewed at different angles, for 
example, when the observer can move along a 
billboard (sign) constructed from such retro 
reflective material or see it at an angle close to 
normal. 

The amount of appearing (or disappearing) 
images of the desired information area 7 and 8 
depends on a number of types of the light reflecting 
structures 5, 15, the amount of lateral surfaces (or 
their portions) and facets with different slope angles 
toward the base, a number of sections of the light 
reflecting structures 5, 15 with the various slope 
angles of their lateral surfaces or facets or from the 
number of sections of the pyramids 20, 21 with 
different number of facets. 

Presence of the protective clear coating 10 in the 
retro reflective material increases its reliability at 
least on 15 % and prevents premature deterioration 
under adverse ambient conditions and physical 
damage during operation. The protective clear 
coating 10 can be maintained by periodic cleaning 
when the material is used, for example, along roads 
and highways. This clear coating can be replaced 
when needed to improve the brightness of the retro 
reflective material and increase its useful life. 

The principle of operation of the material 13 of 
the protective clear coating 10 with the higher 
compared to the material 9 of the light reflecting 
structures 5, 15 refraction index R k an/or or 
permittivity 8 to reduce the value of the incident 
angle close to 0° (or the viewing angle of the 
observer of the image of the desired information area 
7 and 8. This is the smallest angle at which light is 
still reflected to the source and allows to view the 
image of the desired information area 7 and 8) (Fig. 
3). The higher refraction index R k of the material 13 
of the protective clear coating 10 when the frontal 
surface 2 of the light reflecting system 1 is irradiated 
at a sharp angle, causes refraction of this radiation at 
the higher angle to the surface than for the incident 
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radiation, for example, when the protective clear 
coating 10 is absent. 

This allows the incident radiation to enter the 
volume of the light reflecting structures 5, 15 
through the frontal surface 2. This will be 
impossible for incident radiation hitting the retro 
reflective material at angles close to 0° if the 
material 13 of the protective clear coating 10 
would have the refraction index R k that is the 
same or smaller than the refraction index R of the 
material 9 of the light reflecting system 1 or the 
protective clear coating 10 would be absent The 
same reasoning is applicable to the permittivity 8 k 
of the protective clear coating 10 with respect to 
the value of the permittivity 5 of the material 9 of 
the light reflecting system 1 . 

Construction of the information area with 
formation of the text 7 and/or image 8 as mosaic 
or ornament of the basic light reflecting elements 
4 of the light reflecting system 1 allows one to 
improve the visual effect of the retro reflective 
material that is used in road signs for traffic 
safety. 

Application of additional lighting allows one 
to highlight from the external surface side of the 
retro reflective material through the substrate 1 8 
(in case, if the latter is constructed from the clear 
material) or through the perforation (in case, if the 
substrate 1 8 is constructed from an opaque 
material) the information area 7 and 8 and 
increase its brightness. 

The temporary anti-adhesion paper 24 is 
necessary for maintaining properties of the 
adhesive layer 23 and allows easy application of 
the flexible retro reflective material to the target 
without any additional mechanical devices. In 
doing that, the anti adhesion paper 24 has to be 
removed right before the application of the retro 
reflective material to the target. 

Construction of the flexible retro reflective 
material as a double sided one 29 increases its 
utilization. For example, it can be used as a road 
sign placed in the middle of the road or a highway 
above the delimiter line to control traffic. 

Construction of the information area 
representing a code or the text 7 and/or the image 
8 such that it is invisible when illuminated by 
visible light and is visible when illuminated by 
radiation in UV or IR spectra. This material can 
be used to make documents or other articles that 
can be secured or allow their identification and 
recognition. 



Experimental test results using equipment from 
the "HIIAVTOpribor" 5 indicate that uniformity and 
brightness of the light reflected back from the 
flexible retro reflective material meets the 
requirements of the state standard for road signs, 
among them for warning, work zones and 
emergency stops signs and licence plates. 

Based on the detailed description, the benefits of 
the said invention are: 

1 . Construction of uniform, stable and very 
bright light reflection at sufficiently wide 
viewing angles by eliminated the effect of 
adverse environmental factors on the retro 
reflective surface. 

2. Increase of the radiation incident angles' 
range from a light source at which there is a 
guarantee that radiation is reflected back 
toward the light source (the observer) by 
means of application of a purposely 
constructed protective film having special 
permittivity or refraction index. 

3 . Possibility to construct images of the 
information area of improved efficiency per 
unit area that are viewed at different angles 
on the same frontal surface of the retro 
reflective material by means of utilization of 
multiple light reflecting structures with 
indefinite number of lateral surfaces and with 
various slope angles toward the base. 

4. Broadening the application area of the retro 
reflective material (for example, as road 
signs to control traffic in both directions or 
by applying this material to uneven surfaces) 
by means of making it double sided and 
flexible. 

5. Improvement in the appearance of the retro 
reflective material by means of accepting 
radiation of different colors or in the invisible 
(UV or IR) spectra including mixed radiation 
or radiation coming from several sources. 
Improved reflection of color radiation when 
the retro reflective material is subjected to 
invisible radiation and employs luminescent 
materials. 

6. Possibility to control the color gamut of the 
images on the information area on the retro 
reflective material by means of using colored 
materials including luminescent ones and 
reflective coatings. 
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7. Increase in brightness uniformity of the 
retro reflective material in time by means 
of using luminescent materials when it is 
irradiated by impulse radiation 
approximately 30% of the maximum 
value. 

8. Improvement in the life span of the retro 
reflective material by means of eliminating 
the adverse effect of the environmental 
factors. • v ' I / " " 

9. Reduction in mass and size of the retro 
reflective material, by means of packaging 
and storing it as jumbo rolls because of its 
flexibility. 

CLAIMS 

1 . A flexible retro reflective material that 
contains a light reflecting structure with a flat 
frontal surface and a set of basic light reflecting 
elements on its external surface with the peaks 
directed toward the external surface and a set of 
secondary elements constructed as a unit with the 
basic ones with the peaks directed toward the 
external surface but their peaks are greater in 
heights than the basic ones with the following 
distinguishing feature that an information area 
and a temporary anti-adhesive paper and/or 
substrate are added to the material, the light 
reflective structure is constructed as a unit, the 
elements with greater peaks' heights than the 
basic elements are constructed as additional light 
reflecting elements at least of one type of light 
reflecting structures with sharp or rounded tops, 
the basic light reflecting elements are constructed 
at least as one type of light reflecting structures 
with sharp or rounded tops, at that the external 
surface of supporting peaks of the secondary light 
reflecting elements is covered with a temporary 
anti-adhesive paper or with a substrate or with a 
substrate having a temporary anti-adhesive paper 
applied to its external surface. 

2. The retro reflective material from pp. 1 with 
the following distinguishing feature that the 
information area is constructed as a mosaic or an 
ornament or a code or a text and /or image, a text 
and/or image on the mosaic or on the ornament 
placed in such a way that can be viewed on the 
frontal surface of the retro reflective material. 

3. The retro reflective material from pp.2 with 
the following distinguishing feature that the 



code or text and/or image can be made invisible 
when irradiated by the visible light. 

4. The retro reflective material from pp.2 with the 
following distinguishing feature that at least some 
of the frontal surface is constructed to form the 
information area. 

5. The retro reflective material from pp.1 with the 
following distinguishing feature that at least some 
of the light reflecting elements are constructed from 
a colored material. 

6. The retro reflective material from pp.1 with the 
following distinguishing feature that at least some 
of the light reflective elements can be made out of a 
luminescent material. 

7. The retro reflective material from pp.1 with 
the following distinguishing feature that in case of 
light reflective elements constructed as light 
reflective structures with sharp peaks, the angle 
between lateral surfaces of the pointed structures and 
the base doesn't exceed 16°. 

8. The retro reflective material from pp.1 with 
the following distinguishing feature that in case of 
light reflective elements constructed as light 
reflective structures with sharp peaks, the angle 
between lateral surfaces of the pointed structures and 
the base is 16-68°. 

9. The retro reflective material from pp. 1 with 
the following distinguishing feature that a 
protective clear coating can be applied to the frontal 
surface of the light reflecting structure. 

10. The retro reflective material from pp.9 with 
the following distinguishing feature that at least 
some of the protective clear coating can be made of 
a colored material. 

1 1 . The retro reflective material from pp.9 with 
the following distinguishing feature that at least 
some of the protective clear coating can be made of 
a luminescent material. 

12. The retro reflective material from pp. 9-1 1 
with the following distinguishing feature that the 
protective clear coating is constructed from a 
material with the refractive index and/or permittivity 
exceeding the refractive index and/or permittivity of 
the retro reflective material. 

13. The retro reflective material from pp. 9- 12 with 
the following distinguishing feature that the 
information area is placed at least on one side of the 
protective clear coating. 

14. The retro reflective material from pp. 9-12 with 
the following distinguishing feature that at least 
some of the protective clear coating is constructed to 
form the information area. 
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15. The retro reflective material from pp.13 or 
14 with the following distinguishing feature that 
the protective clear coating is constructed in such 
a way that it coincides with the contour of the 
information area. 

16. The retro reflective material from pp.1 with 
the following distinguishing feature that a 
reflective coating is introduced into the material 
by applying it to the external surface of the light 
reflective structure. • 

17. The retro reflective material from pp. 16 
with the following distinguishing feature that at 
least one portion of the reflective coating is 
constructed with the information area having 
different color of the reflective surface compared 
to the rest of the surface. 

18. The retro reflective material from pp. 16 or 
17 with the following distinguishing feature that 
the reflective coating is constructed as a high 
reflecting metallic layer or a layer of particles 
with a high reflecting surface. 

19. The retro reflective material from pp. 1 with 
the following distinguishing feature that an 
additional colored clear coating can be 
incorporated into the material. It can be applied at 
least to a portion of the external surface of the 
light reflecting structure. 

20. The retro reflective material from pp. 19 
with the following distinguishing feature that the 
additional colored clear coating is luminescent. 

21 . The retro reflective material from pp. 19 or 
20 with the following distinguishing feature that 
the additional colored clear coating is applied on 
the top of the reflecting coating. 

22. The retro reflective material from pp.1 with 
the following distinguishing feature that an 
information plate with the information area is 
installed on the frontal surface of the light 
reflecting structure. 

23. The retro reflective material from pp. 1 with 
the following distinguishing feature that the 
basic light reflective elements in the form of light 
reflecting structures with sharp or rounded tops of 
the same type are constructed in the mosaic 
fashion or ornamentally with respect to each other 
or form textual information and/or images on the 
mosaic or ornament. 

24. The retro reflective material from pp. 1 with 
the following distinguishing feature that when 
basic light reflective elements are manufactured as 
light reflecting structures with sharp or round tops 
of the same type, then at least one lateral surface 



or its portion are positioned at an angle to the base 
that is different from the slope angle to the base of 
the remaining portion of the lateral surface or all 
remaining lateral surfaces. In this, at least one type 
of light reflecting structures with sharp and/or 
rounded tops or light reflecting structures with 
different slope angles of the entire lateral surfaces or 
their portions are placed to create the information 
area. 

25. The retro reflective material from pp. 1 with 
the following distinguishing feature that at least a 
section of the light reflecting structures with sharp 
peaks can be cone shaped or shaped as multifaceted 
pyramids. 

26. The retro reflective material from pp. 25 with 
the following distinguishing feature that in case 
when light reflecting structures with sharp peaks 
form multifaceted pyramids, at least one section of 
the pyramids is constructed with the number of 
facets different from the number of facets of the 
remaining pyramids. This section is placed to form 
the information area. 

27. The retro reflective material from pp. 25 with 
the following distinguishing feature that in case 
when light reflecting structures with sharp peaks 
form multifaceted pyramids, at least one section of 
the light reflecting structures with the sharp peaks is 
fabricated as trihedral pyramids. 

28. The retro reflective material from pp. 1 with 
the following distinguishing feature that at least a 
section of the lateral surface of additional light 
reflecting structures is positioned at an angle to the 
base that is different from the slope angle toward the 
base of at least one lateral surface or its portion of 
the basic light reflecting structures. 

29. The retro reflective material from pp. 1 with 
the following distinguishing feature that in case 
when the substrate is installed on the secondary light 
reflective elements, the substrate's surface facing the 
external surface of the light reflecting structure is 
shaped so that it fits a profile of corresponding basic 
and secondary light reflective elements. It is 
constructed of the material with the refractive index 
that is 3% less than the refractive index of the 
material of the light reflecting structure. 

30. The retro reflective material from pp. 1, 28 
and 29 with the following distinguishing feature 
that the secondary light reflective elements are 
constructed with truncated cones forming footings 
located in the same plane. 

3 1 . The retro reflective material from pp. 30 with 
the following distinguishing feature that in case of 
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installing the substrate on the secondary light 
reflective elements, the substrate is fixed to the 
footings of the truncated cones using an adhesion 
layer. 

32. The retro reflective material from any of pp. 
1 and 3 1 with the following distinguishing 
feature that in case of applying a temporary 
adhesion paper, it is fixed to the footings of the 
truncated cones of the secondary light reflective 
elements or placed on the external surface of the 
substrate using the adhesive layer applied to the 
truncated cones or to the external surface of the 
substrate. 

33. The retro reflective material from any of pp. 
1, 31 or 33 with the following distinguishing 
feature that in case when the substrate is placed 
on the secondary light reflective elements, it is 
reinforced. 

34. The retro reflective material from any of pp. 
1, 31 or 33 with the following distinguishing 
feature that in case when the substrate is placed 
on the secondary light reflective elements, it is 
constructed of an opaque perforated material. That 
makes possible reflection of the information area 
through the perforation. 

35. The retro reflective material from pp. 1 with 
the following distinguishing feature that it is 
constructed double sided. 
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(54) rUSKMM CBETOB03BPAU|A»OlMMpi MATEPHAJ1 

(57) 

rn6Kn« CBeTOB03BpaiuaioiAM« MaTepwan 
coflep)KMT cBeTOB03BpaiiiaK>myio CTpyicrypy c 
nnocKoR nmjeBOft noBepxHocTbio m c 
MHo>KecTBOM pacnonoxceHHwx Ha ee TbinbHOfi 
noBepxHOCTM ocHOBHwx m AononHMTenbHbix 
cBeTOB03Bpau4aKDU4Hx aneMemoB c BeptuMHaMM, 
HanpaBneHHbJMH b TbmbHyio cTopoHy 
cBeTOB03Bpaiua>o(AeA crpyirrypbi. OcHOBHbie 
cBeTOB03BpamaK>iA M e sjismghtw BbinonHeHbi b 
bmas no KpafiHefi Mepe OAHoro Tuna 

CBeTOB03BpamaiOLHHX KOHCTpyKL^MM c 

ocTpoKOHeMHotf nnn/ii aaKpyrneHHOM BepiunHoR. 
flonoriHHTe/ibHbie cBeTOB03BpamaK)mne 
3/ieMeHTbJ Bbino/iHeHbi npeBbiLuatoiuMMM ■ no 

BbJCOTe OCHOBHbie CBeTOB03Bpail^a>OU4Me 

aneMeHTbi b bmas no KpafiHeM Mepe OAHoro Tuna 

CBeTOB03Bpai4aK)lAMX KOHCTpyKUMM c 

ocTpoKOHe^Hofl mm 3aKpyrneHH0M BepwuHoR. 
Ha onopHbix BepojMHax kotopbjx ycTaHOB/ieHa 
BpeMeHHan aHruaAreauoHHafl oywara, hhh 
ocHoaa. nnn ocHOBa c 3aKpenneHHofc Ha ee 
BHewHefi noBepxHOCTM BpeMeHHOfl 



aHTnaAre3MOHHofi 6yMarofl. 06ecneMHBaeTCH 
pacaiMpeHMe Anana30Ha yrnoa naAenvin 
M3JiyMeHMH, npn kotopom ocymecTBJiHeTCfl era 
paBHOMepHoe m CTa6mibHoe CBeTOB038paLneHne 
BbJCOKoPi deneHM qpKocrM. a TatoKe nojiyneHwe 
usoGpaaceHMfl, AewoHcrpupyeMbix Ha oahow m 
Tofi ace nnomaAM CBeTOBOsBpamaioinero 
MaTepnana a 3a8wcuMoc™ ot MecTa m yrna 
Ha6nK>AeHnq. 34 3.n.cp-nbi p - 9 mji. 
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(54) FLEXIBLE LIGHT-RETURNING MATERIAL 

(57) Abstract: 

FIELD: optical engineering. SUBSTANCE: 
material has light-returning structure with 
flat external surface and a set of 
additional light-returning members which 
apices are directed towards back side of the 
light-returning structure. The basic 
light-returning members are manufactured as 
single type of light-returning structures 
having sharp and/or rounded tip. The 
additional light-returning members are 
greater in height than the basic 
light-returning members. The additional 
light-returning members are designed as at 
least one light-returning structure with 
sharp or rounded tip which supporting apices 
are covered with temporary anti-adhesive 



paper, or with substrate, or with substrate 
having anti-adhesive paper fixed on the 
external surface. EFFECT: uniform and stable 
light- returning action. 35 cl, 9 dwg 

Vraioi 
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Ul3o6peTeHue othocmtcr k ceeTOTexHUKe n 
onTUKe. a niweHHo k o6nac™ 

CBeT0803BpamaMDL4MX MaTepVta/IOB. B M3CTHOCTM 

k ™6xmm cBeT0B03Bpau^aK)u{MM MaTepvianaM c 

MHC{K)pMai4HOHHbJM flOHeM M TeXHKMeCKMM 

cpe^CTBaM perynwDOBaHMR flopowHoro h 
aBTOMo6njibHoro flBUJKeHMfl ahr ooecneneHMR 
ero 6e3onacHOCTn nocpeACTBOM 

HHCpopMai^MOMHoro ooecneneHMR BM3yanbHofl 
MHcpopMauiMeM 06 ycnoBMfix m pexMMax 
flBUKeHMfl Ha Aoporax ABMxeHMR Ha ocnoBe 
cBeTOB03Bpamafomero MaTepnana. n MoxeT 
6biTb ncnonb30BaHO npeMMymecTBeHHo npn 

MSrOTOBneHUM SBTOAOpOKHblX M aBT0M06nnbHblX 

CBeTOBosBpamaioinMX ycTpoflcTB, nanpMMep, b 
TexHUMecKnx cpeACTaax ahr perynMpoBaHMR 
AopojKHoro 14 aBTOMoCunbHoro abmxchmr Tuna 
AopoKHbix, b tom HMcne npeAynpe>KAaioLH MX 
3H3KOB, AOpoxHbix yxasaTeneM, 3HaxoB 

aBapMMHOM OCTaHOBKVI. HOMepHbJX 3H3XOB 

MatuMH ki T.A., a Taxxce Ann pasnMHHbix 
pexnaMHbix m ASMOHcrpa i^mohh bix cpeACTB. 

B HacTORtnee BpeMR npo6neMa 
wsroTOBJieHMfl AeujeBbix CBeTOBOSspamaioinnx 
MaTepnanoB. o6naAaiomnx bncokhmh 

HpXOCTbK). BMAHMOCTbW H HeTXOCTbK) 

BocnpuRTun MHcjxjpMaunoHHoro nonR H 
cpyHKi^noHnpyioiAnx, kbk pecpneKTMpyioiAne, b 
ujupoKOM Anana30He yrnoB OTpaxennR b niooux 
noroAHbix ycnoBMRx. Mcnonb3yeMbix Ana 
perynnposaHUR AOpoxworo m aBTOMo6njibHoro 

ABMJXeHMR, TMfia AOpOXHblX, B TOM MMCfie 

npeAynpejKAaHDiAMx 3HaxoB, AopowHbix 
yKa3aTeneM. 3HaKoa aBapMMHOfi ocTanoBKH. 

HOMepHblX 3H3KOB MaiJJMH M T.fl.. a TatOKe ATIR 
pa3JlHMHblX peKTiaMHbJX M A3 MOHCTpa I4M OH H bJX 

cpeACTB b pexnaMHbix LjenRX, BCTana 

AOCTaTOHHO OCTpO. 

CBR3aHO 3TO C Heo6XOAHMOCTbK> 

ooecneMeHMR bosmokhocth 6bicTporo 

BOCnpMRTMR HHCpOpMaMHM H. K3K CTieACTBkie, 

6bicTporo peampoBaHi4R Ha Taxwe 
pery/inpyioiniie h npeAynpe>KAaK)iune 3naxn npn 
ocBeiAeHnn mx b AHanasoHe ot 90° ao yrnos, 

6nM3KMX K 0°, H C HaA6>KHblM 

cBeTOB03Bpau^eHneM naAaiomMx nynefi . k 
HCTOHHMxy ocBeiAeHnn. Oco6eHHo 3TO b3>kho, 
HanpMMep. ahr BOAMTenefl TpancnopTHbix 
cpeACTB AnR ooecneneHMR mx 6e3onacHOCTM m 

nOBblliJeHMfl 6e30naCHOCTM ABMWeHMR 

6naroAap« bo3mo)Khoctm npMHRTMR BOAMTeneM 
npn HariMMMH TaKoro CBeTOB03BpamaK>mero 
3Haxa peiueHnfl c bosmojkho 6onbiiJMM iiKXpTOM 
no BpeMeHM. KpoMe Toro, ■ ooecneneHMe 

B03MO)KHOCTM nonyneHMR HeCKOnbXMX 

M3o6pa>xeHMfi w HaAnncevi, A^MOHCTpvipyeMbix 
Ha oahom 3HaKe ooecneneHWR 6e3onacHOCTM 
ABUKeHnfl b 3aBMCHMocTH ot yrna m MecTa 
Ha6n kd Ae h h r , no3BO/iReT cAejiaTb OTpa>KaeMy>o 
Ha neM nHcpopMai^nio oonee eMKOvi sa cneT 

Ha/IMMMR Cpa3y HeCKOribKMX MHO>OpMaUktOHHblX 

cooSiueHnR. b tom Mucne AonortHRiomHX APyr 
Apyra (mjim H3 pas/iHMHbix o6/iacTefl, HanpMMep 
a BHAe peicnaMbi) n 6onee KOMnaxTHovi. 

H3BecTeH cB6TOB03BpaiAaTeAb M3 rn6xoro 
CBeTOB03Bpamaiomero npo3paMHoro MaTepnana 
c nnocKOM npe/ioMjiRiomefi noBepXHocTbio m 
oTpaxatoLAePi. o6pa3oaaHHoA KBaApaTHbiMH 

TpaHRMH TpMner»bnpM3M, OCH KOTOpblX 

HOpManbHbi k nnocKOCTn. npoxoARinefl nepe3 
BepLUHHtd TpuneribnpusM, npn 3tom 
npenoMJiR 1014a r noBepxHocTb m anocKOCTb, 
n pox oar man Mepes BepiUMHbi TpMnenbnpn3M. 
BbinofiHeHbj noA ymoM Apyr k Apyry, 
o6ecneMHBaK)innM BoapacraHMe (ktim cHH>KeHne) 



BbicoTbi Tpnneribnpn3M ot i^eHTpa k nepno>epMn 
(MflK 6 G 02 B 5/12. aBT. cbha. 1059527, 1983). 

UssecTHoe rexHMMecKoe petueHvie He 
no3BonReT ooecnemiBaTb paBHOMepHoe m 
CTa6nnbHoe CBeTOBOSBpaiAenvie naAaiomero 

M3XiyMeHHR BWCOKOR CTeneHU RpKOCTH B 

AOCTaTOHHO iiJHpoxoM Anana30He ymoe 
Ha6fiK)AeHMR. KpOMe Toro, oTcyTCTBue 
3aiAHTHoro noxpbJTMR 6bicTpo cHHxcaeT 
cBeToao3apaiAafOLHMe xapaKTepMCTMKM Taxoro 
CBeTOB038painajoiAero MaTepnana 00 
BpeMeHeM, 3H3H h Ten bHO yMeHbiuaR b qenoM 
o6lam« pecypc ero OKcnnyaTamin, xax 3a cneT 
BOSAe^cTBHR Ha CBeTOBosBpaiAatoLAyto 
nosepxHoCTb He6naronpnRTHbix KnMMaTMHecKMx 
cpaxTopoB, Tax u 3a cneT ee B03MO>KHoro 
sarpRsneHMR, HanpuMep, npvi McnonbSOBaHMH 
CBeTOBOSBpaiAaioiAerb Maiepnana B6nn3H 
TpaHcnopTHbix MamcTpaneR. KpoMe Toro. 
n3BecTHbifi CBeTOBOSBpainaraiAMM Marepnan He 
o6ecneHWBaeT nonyneHMR HecKonbKMX 
H3o6pa>KeHMM, AeMOHCTpupyeMbix na oahom m 
tom ace ero nui^eBOM nnomaAn b 3aBncnMOCTM ot 
MecTa m yrna Ha6nK>AeHHR. 

Haki6onee 6jim3kmm TexHunecxnM peiueHMeM 

RBJIReTCR rn6KMH CBeT0B03BpaiHaKDlHMM 

Marepnan, cofle p>Ka m m MHOHtecTBO 

AncKpeTHbix, CBRsaHHbix APyr c ApyroM 
cerMeHTOB c nnocxoR numeBoPi noBepxHOCTbto, 
pacnono>KeHHOM b xa>KAOM cerMeHTe Ha mx 
TbinbHOM noBepxHocTM no xpaflHetf Mepe oahom 
MenxoM CBeTOBOSBpamajomeM TpexrpaHHOM 

npH3Mb) C BepUJMHOM, HanpaBHeHHOM B TbUlbHyiO 

cropoHy cerMeHTa. m c BbinonHeHHbiMi* BMecre c 

COOTBeTCTByiOlUMMM CBeTOBOSBpamaiOtHMMM 

TpexrpaHHbiMM npnaMaMn b gamhom ncnonHeHnn 
m - npeBbiiuaKiiAMMM mx no BbicoTe 
neperopoAxaMM, HanpaBneHHbiMM b TbinbHyto 
CTOpOHy cerMeHTa m pa3MeiAeHHbJMM no 
nepMcpepMM cooTBeTCTeyioiAero cerMeHTa, npM 
3TOM cerMeHTbi ycTaHOBneHbi Ha ocHOBe 
nocpeACTBOM cooTBeTCTByioiAkix neperopOAOX c 
ooecneneHMeM repMeTMMHocTM nonocTM Me>KAy 
noBepXHocTbio CB8T0B03 b pa Li^a KD U4MX 
TpexrpaHHbix npM3M cooTaeTCTByiomero 
cerMeHTa m ochoboR (MflK 6 G 02 B 5/124, 
naieHT PCT WO 95/11468, 1995). . 

H3secTHoe Tex hmm ecxoe peaieHMe He 
no3BonReT ooecnenMBaTb paBHOMepHoe m 
CTa6MnbHoe cb e to bo3b pa meH we naAaiomero 
MsnyneHMR bwcokoW CTeneHM RpxocTM b 
AOCTaTOHHO lumdoxom Anana30He yrnos 
Ha6nK)AeHMR. KpoMe Toro. M3secTHbiM 
CBeT0803BpatAaioii4MA MaTepMan He 
ooecneHMBaeT nonyneHMR HecxonbKMX 
M3o6pa>xeHM«. AeMOHCTpMpyeMbix Ha oahoA m 
tom xe ero nui^eBotf nnomaAM b 3aBncnMOCTn ot 
MecTa m yrna Ha6n»OAeHMR. 

HOBbIM AOCTMraeMbIM TOXHMHeCKMM 

pesynbTaTOM M3o6peTeHMR rbjirbtcr 
pacaiMpeHMe Anana30Ha ymoB naAeHMR 
MsnyneHMR ot MCTOHHMxa ceeTa. npM xotodom 
ooecneMMBaeTCR ero CBeTOBOSBpaiAeHMe x 
MCTOMHMxy npM ooecneneHMM paBHOMepnoro m 
CTaBMnbHoro cBeTOBosBpau^eHUR naAaiomero 
MsnynenMR Bucoxofl CTeneHM rpxoctm. 
nonyneHviR id3o6pa)xeHMA. AeMOHCTpnpyeMbix Ha 
OAHOfl m tom >xe nMijeeofi nnoiAaAM 
CBeTOB038paiAaiomero MaTepMana b 
33BMCMMOCTM ot MecTa m yrna Ha6n>OAeHMR, m 

paCQJMpeHMM B03MO)KHOCTefl CpyHKL^MOHa/lbHOrO 
MCnOAb30BaHMR. 

HoBbifl TexHMHecxMM pe3ynbTaT AocTMraercR 

TeM, MTO B rM6KMR CBeTOB03B pa U4a tO LAM A 

MaTepnan, coAe pxa iamm cb6tobo3B pa ma KDiny kd 
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cTpyicrypy c nnocicoM nMLjeBofl noBepxnocTbio m 

C MHOtteCTBOM pacnonOWeHHblX Ha ee TblflbHOft 

noBepxHocTH ochobhwx cBeTososBpaiuaKDinMX 
sneweMTOB c BepujMHaMM, HanpaB/ieHHbiMM b 
TbiJibHyio CTopoHy cBeTOB03BpaLua(ou;e^ 

CTpyKTypbl, M C BbtnO/lHBHHbJMM BMeCTB C 
nOCneAHMMH B eflMHOM ncno/iHeHUM 
3/ieMeHTaMM, HanpaB/ieHHbiMM b TbinbHyio 
CTopoHy cBeToso3Bpa u\a \o\i\eft cTpyioypbi m 
npeBb)iua»oinnMM no BbicoTe ocHOBHbie 
cBeTOB03BpamaJOii4Me sneMeHTbi, BBeAeHbi 
MHc|)opMai4MOHHoe no/ie m BpewieHHan 
aHTnaAre3HOHHan 6ywiara mjim/m ocHosa, 
CBeroBOSBpainaioinafi cTpytcrypa Bbi no/me Ha 
eflMHofl, 3/ieMeHTbi, npeBbituaioiJune no BbicoTe 
ocHOBHbie CBeTOB03BpaunaK3mne 3JieMeHTbl, 
BbinonHeHbi b BMAe AononHHTenbHbix 
CBeT0803BpaiAaK>iAnx aneMeHTOB, no KpafiHeM" 
Mepe, OAHoro Tuna CBeTOB03BpamaK>mnx 

KOHCTpyKlJMM C OCTpOKOHeHHO* \AHV\ 

3aKpymeHHoft onopHOM BepiUMHofl, ocHOBHbie 
cBeTOBOSBpaiAaioiMkie oneMeHTbi Bbino/iHeHbi b 
BMfle, no KpatfHefi Mepe, OAHoro Tuna 

CBeTOB03BpamaiOlHMX KOHCTpyKLIMM c 

ocTpoKOHeMHOfi m/ih/h 3aKpyrneHHotf BepuwHOtf, 
npM 3tom Ha onopHbix BepujMHax 
AononHMTenbHbix cseTOBoaBpamaiomMx 
sneMeHTOB Ha TbinbHoi* nosepxHOCTM 
CBeT0B03BpaiAaioiAe« cTpyKTypw ycTaHOBneHbi 
BpeiweHHaq aHTnaAre3MOHHa« oyMara v\nu 
ocHOBa, nnn ocHOBa c 3aKpenneHHOM Ha ee 
BHewnefi noBepxHocTM BpeMenHof* 

aHTMaAre3M0HHow 6ywarovi. 

HHcJ}opMai4MOHHoe none MO>KeT 6biTb 
BbinonneHO b BMAe M03anKM mdm opHaueHra, 
nnn KOAa, nnn MHcf)opMaL\noHHoro TeKda, n/nnn 
M3o6pa>KeHMfl, HHcfDopMai^noHHoro TeKda m/wim 
M3o6pa>xeHnn Ha M03anKe m/im opHaMeHTe, 

paSMei^eHHWX C B03MO>KHOCTblO Ha6nKDAeHnn c 

nvmeBotf ctopohw cBeTOBOSBpamaiomero 
MaTepna/ia. 

Koa unvi nHc^opwannoHHbi^ TeKCT n/nnn 
i*3o6pa>KeHne npn mx o6nyneHMM M3nyMeHnewi 
BMAHMotf o6nacTM cneKTpa MoryT 6b»Tb 
BbinonHeHbi h6bmammwmm. 

Ho KpatfHetf wepe MacTb nuL^eBoii 
noBepxHocTn MoweT 6biTb BbinonHeHa c 
o6pa3oaaHMeM MH^opwauwoHHoro nonn. 

no KpafiHefi Mepe nacTb 

CBeTOB03BpaiAaK)innx 3/ieMeHTOB MoaceT 6biTb 
BbinonHeHa M3 HBeTOHecymero MaTepwana. 

no KpaflHett Mepe nacTb 

cBeTOBOSBpaiAaioiAMx 3neMeHTOB mo>k6T 6biTb 
BbinonHeHa M3 /lfowiMHecueHTHoro MaTepwana. 

B cnynae BbinonHeHun CBeTOB03BpatAaioiHMx 
sneMeHTOB b BMAe CBeTOB03BpamaK>mMx 

KOHCT py Kl^H C OCTpOKOHeHHOK BepUJMHOM" 

HaxnoH 6oKOBbix noBepxHocTetf 

CBeTOB03BpaiAa»OmMX OCTpOKOHeMHblX 
KOHCTpyKmift K MX OCHOBaHUHM MO>KeT He 

npeabiujaTb 16°. 

B c/iyMae BbinonHeHun cBeTOB03BpamaK>mnx 
sneMeHTOB b bha© cBeTOBosBpamaioiUMx 

KOHCTpyKUM^ C OCTpOKOHeMHOM BepLLIMHOfl 

HaicnoH ooKOBbtx noBepxHocTeii 

cBeTOB03BpamaioiMMx ocrpoKOHeMHbrx 

KOHCTpyKI^H^ K MX OCHOBaHMHM MO>KeT 

cocTasnqTb 1 6-68°. 

B CBeTOBOSB pa ma K3L14H ft MaTepnan MO>KeT 
6biTb BBeAeHO 3amnTHoe npoapannoe noKpbiTue, 
ycTaHOBiieHHoe Ha nML^eeoft noBepxHocTM 
cBeTOB03Bpama»oinew crpyKTypbi. 

no KpaflHei^ Mepe nacTb 3atAMTHoro 
npo3paMHoro noKpbiTiiq MO>KeT 6biTb BbinonHeHa 
M3 t4BeTOHecymero MaTepnajia. 



no xpafiHefi Mepe MacTb samnTHoro 
npo3paMHoro noxpbiTHfl Mo>Ker GbiTb BbinonHeHa 
M3 nK>MMHecueHTHoro MaTepviana. 

3aiAHTHoe npo3paMHoe noKpbiTMe Mo>KeT 
6biTb BbinonHeHO M3 MaTepnana c noKasaieneM 
npenoMneHUB nnn/M AMsneicrpuHecKofl 
npoHML^aeMocTbio, npeBbiiuaKJiAMMn noKa3aTenb 
npenoMneHM« hjim/m Ana/iejcrpuMecKyKD 
npoHMi^aeMOCTb MaTepwana 
cseTOB03Bpama»oiAeCi CTpyicrypbi. 

MnqbopMaunoHHoe no/ie Mo>KeT 6biTb 
pasMemeHo no Kpa^HePi Mepe Ha oahoA M3 
ctopoh sau4HTHoro npo3paMHoro noKpbiTiiq. 

no Kpa^nei^ Mepe nacTb 3amwTHoro 
npo3paHHoro noxpbiTMfl MO>xeT 6biTb BbinonHeHa 
c o6paaoBaHneM MH^opMamioHHoro nonfl. 

3aiAMTHoe np03paMHoe noKpwrne MOKeT 
6biTb BbinonHeHO TaKHM o6pa30M, hto 
coBnaAaeT no KOHrypy c uncpopMai^noHHbiM 
noneM. 

B cBeTOB03Bpamajomntf waTepwan MO)KeT 
6biTb BBeAeHO oTpawaiomee noKpbune, 
HaHeceHHoe Ha TbinbHyto noBepxHocTb 
CBeTOB03BpaiAa»oii4eM cTpyKTypw. 

no KpatfHefl Mepe OAHa nacTb oTpa>KaKDiAero 
noKpbiTMH MOJKeT 6biTb BbinonHeHa c 
o6pa30BaHneM MH0opMam4OHHoro nonn c 
i^eeTOM oTpaacaioLnetf noBepxHocTM, omvmHbiM 
ot i^Beia ocTanbHotf noBepxHocTM 
OTpaxaioinero noKpbiTMB. 

OTpajKaioiAee noKpbiTue mokot 6biTb 
BbinonHeHO b BMAe MeTa/innHecKoro 
BbicoKooTpa^aioiAero cnofl nni4 cnon MacTMi; c 

BblCOKOOTpa)KaiOmeM nOBepXHOCTbK). J 

B CBeTOB03BpamaioiJ4H« MaTepnan Mo^eT 
6b»Tb BBeAeHO Aono/iHMTenbHoe LiBeTOHecyi^ee 
npo3paMHoe noKpbiTMe, HaHeceHHoe, no KpaviHew 
Mepe. Ha MacTb TbinbHO^ noBepxHocTM 
cBeTOB03BpamaioiMeii CTpyKTypbi. 

flononHMTeribHoe useTOHecymee 
npospaMHoe noKpbiTue MoxeT 6biTb BbinonHeno 

niOMUHeCL^eHTHblM. 

flononHvuenbHoe LjBeTOHecymee 
np03paMHoe noKpWTue MO>KeT 6biTb HaHeceno 
nepeA OTpa>KaiomnM noKpbiTMeM. 

B CBeT0B03BpaLAaK>mwfi MaTepnan MO)«ceT 
6wTb BBeAena MHcttopMaUnoHHafl nnacTuna c 
HHC^opMai^HOHHbiM noneM, ycTanoBneHHaa na 
nui^eBO^ noBepxHocTM CBeTOB03BpamaioiAefi 
CTpyioypbi. 

OcHOBHbie cBeTOB03BpaiAaKDtAne sneMeHTbi 

B BMAe CBeT0B03Bpail^aK)IAHX KOHCTpyKl^HM c 

ocTpoKOHenHoft mjw saKpyrneHHoR BepiiJHHOfl 
OAHoro Tuna mop/t 6biTb pasMemeHbi M03aMHH0 
nnn b BMAe opHaMeHTa APyr OTHocMTenbHO 
Apyra Mnn c o6pa30BaHneM MHqbopMauMOHHoro 
TeKCTa m/mjim M3o6pa>KeHMn Ha M03anKe v\nu 
opHa MeHTe . 

B cnynae BbinonHeHun ocHOBHbix 
CBeT0BO3BpamaioLAHx sneMeHTOB b BMAe 

CBeTOB03BpamaK>mMX KOHCTpyKL^MM C 

ocTpOKOHeHHO^ MnM 3aKpyrneHHoR BepUJMHOW 
OAHoro TMna, no Kpaflnefl Mepe, oAna 6oKOBan 
nosepxHocTb mjim ee nacTb. no xpaMHefl Mepe, 

MaCTM CBeTOB03BpaU4aiOlAMX KOHCTpyKUMft MOP/T 

6biTb pacnono>KeHN noA yrnoM k ocHOBaHMio, 
OTnMHHbiM ot yrna HaicnoHa k ochob3hmk3 

OCTaribHOfl MaCTM 6OKOBOM nOBepXHOCTM MJIM 

ocTanbHbix 6oKOBbix noaepxHocTeM, npn stom no 
Kpa^Heft Mepe oamh TMn cBeTOBOSBpamaiomMX 

KOHCTpyKUM« C OCTDOKOHeHHOfi M/1M/M 

3aKpyrneHHOi^ BepujMHOM mtim 

CBeTOB03Bpama»oiAMe kohct py kl^m m c 
oTnMHHbiMM yrnaMM HaKnoHa 6okobwx 
nosepxHocTeR mtim mx MacTeM pa3MemeHbi c 
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o6pa30BaHneM MHCfcopMatjMOHHoro nona. 

no KpaflHew Mepe nacTb 

CBeTOB03BpamaiOlHMX KOHCTpyKlJMM c 

OCTpOKOHSMHOfi BepilJMHOfl MOXC6T CbJTb 

BbinonHeHa b cpopMe MHororpaHHbix nnpaMMA 

M/1M K0HyCOO6pa3H0M tpOpMbl. 

B cnysae BbinoriHeHnq CBeTOB03Bpamatoinnx 

KOHCTpyKUUft C OCTpOKOHeHHOfi BepWMHOfl B 

B\Afi,e MHororpaHHbix nupaMHA. no KpaviHevi 
Mepe. OAHa nacTb nupaMn^ MoaceT 6biTb 
BbinonHeHa c mmcjiom rpaHeft. OT/iMHHbiM ot 
Mucna r pa Hew ocTanbHbix nnpaMMA. m 
pa3Meu^eHa c o6pa3oeaHvieM MHcpopMamiOHHoro 
nojia. 

B cnynae BbinonHeHMfl cBeTOB03BpamaKDmnx 

KOHCTpyKLJMfi C OCTpOKOHeMHOM BepUJMHOM B 

BMfle MHororpaHHbix nnpaMMA. no KpanHeM 
Mepe, nacTb cseTOB03BpamatoiHMX KOHCTpyKUMM 

C OCTDOKOHeHHOfl BepUJMHOM MOHCeT 6blTb 

BbtnonHeHa b BHAe TpexrpaHHbix nupaMHA. 

Flo KpaMHeM Mepe, nacTb 6okoboA 

nOBepXHOCTM flOnO/lHMTe/lbHblX 

caeT0B03BpaiMai0Li;Hx KoncTpyKi^nM MoxeT 6biTb 
pacno/iOMceHa noA yrnoM k ocHOBaHMio, 
OT/iMHHbiM ot yrna HaxnoHa k ocHOBaHwo. no 
KpafineM Mepe, oaho* ookobom noBepxHOCTn 
nnn ee nacTM ochobhwx CBeTOBoaBpamaroiAMX 

KOHCTpyKLlUfi. 

B cnynae ycraHOBKM Ha AononHMTenbHbix 
CBeTOB03Bpau4aioiAMX sneMemax ocHOBbi 
nocneAHnq mojkbt 6biTb BbinonneHa c cpopMofl 

nOBepXHOCTM, 06paU4eHHOM K TbUlbHOM 

noBepxHocTM cseTOBOsBpaiAafOLi^efl CTpyxrypbi, 

OTBeTHOM npO$H.niO COOTBeTCTByK>m,MX 

ochobhwx m AononHMTenbHbix 

cBeT0B03BpamaK>mnx aneMeHTOB. n M3 
MaTepnana c noxa3aTeneM npenoMJieHnq, no 
KpafiHefi Mepe na 3% MeHbUJMM, neM 
noKa3aTenb npenoM/ieHMfl Maiepnana 
cBBTOBOSBpamaiomei* crpyKTypbi. 

flono/iHMTenbHbie CBeTOB03Bpama»ounMe 
sneMeHTbi MoryT 6biTb BbinonHeHbi yceneHHbiMM 
c nnou^aflKaMM, pacnonoweHHbiMM b oahom 
nnocKOCTH. 

B cnynae ycraHOBKM na AononHMTenbHbix 
CBeTOB03BpamatoLL\nx oneMeHTax ochobu 
nocneAHflfl MOxeT 6biTb 3aKpenneHa Ha 
nnomaAKax yceneHHbix AononHMTenbHbix 
CBeTOBOSBpamaioiAnx aneMeHToa nocpeACTBOM 
HaHeceHHoro Ha nnomaAKM aflreanoH ho tq cnon. 

B cnynae ycraHOBxn BpeMeHHOfi 
aHTwaAresnoHHof* 6yMarn nocneAHHfl MoweT 
6biTb 3aKpennena Ha nnomaAKax yceMeHHbix 
AononHMTenbHbix CB9TOB038pamaiou4Mx 
aneMeHToa mjim Ha BHeiuHen noBepxHoc™ 
ocHOBbi nocpeACTBOM HaHeceHHoro Ha 
nnomaAKM nnn Ha BHeiuHioK) noBepxHOcrb 
ochobw cooTBeTCTBeHHo • nocTOSHHO nMnxoro 
aAre3MOHHoro cnofl. 

B cnynae ycraHOBKM na AononHMTenbHbix 
CBeTOB03BpamaHDiAnx sneMeHTax ochobu 
nocneAHflw MoaceT 6biTb BbinonHeHa 

apMUpOBSHHOM. 

B cnynae ycraHOBKM Ha AononHMTenbHbix 
CBeTOB03Bpamatomnx 3neMeHTax ocHOBbi 
nocneAHfln MoxeT 6biTb BbinonHeHa H3 
Henpo3paMHoro MaTepuana nepxpopMpoaaHHOM c 

BOSMO>KHOCTblO BblCBBMMBaHUH MepeS 

nep0opauHOHHbie OTBepCTun, no xpaiiHeM Mepe, 
MHcpopManMOHHoro nana. 

CBeroB03Bpau^aioii^vifl MaTepnan moxbt 

6blTb BbinOHHeH AByCTOpOHHklM. 

Ha 0nr. 1-9 npeACTaaneHbi 
npMHL^MnnanbHbie cxeMbi BbinonneHbi^ rvi6xoro 
CB8TOB03BpaLnatoLnero MaTepnana. 
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rn6KMfl CBeTOBoaepaiMaioimift MaTepna/i 
coAepMCMT CBeTOB03BpaiAaKXJ4y>o CTpyKTypy 1 H3 
npo3paMHOro MaTepnana c nnocKoCi nm^eBOM 

nOBepXHOCTblO 2 H C MHO)KeCTBOM 

pacnonoxeHHbix na ee TbinbHow nosepxHqcTn 3 
ochobhwx CBeTOBoaBpamaiomMX aneMeHTos 4. 
BbtnonneHHbix b BHAe cBeTOBOSBpau^atou^Mx 

KOHCTpyKL\MM C OCTpOKOHeMHOfl BepiUHHOft 5, M 

AononHMTenbHbix cb eTOB 03 b pa ma>o u| m x 
aneMeHTOB 6, BbinonHeHHbix b eA^HOM 
ncnonHeHMM c ocHOBHbiMM 

CBeTOB03BpaiAatoiAHMM oneMeHTaMM 4 n 
npesbiujaiou^MX mx no BbicoTe (0nr.1). 

B rviOKOM CBeTOB03BpaiuaK>LAeM waTepnane 
b KanecTBe MHc|)opMaL{noHHoro nonn e BMAe 
MH(t»opMaunoHHoro TeKCTa 7 n/nnn M3o6pa>KeHMfl 
8 MOKer 6biTb BbinonHeHa nnqeBan 
noBepxHocTb 2, npH stom CBeTOB03BpamaK>unwe 

KOHCTpyKl^MM C OCTpOKOHeMHOfl BepUJHHOM 5 

MoryT 6biTb BbinonHeHbi M3 LjBeTOHecymero. b 
tom Hucne nioMUHeci^eHTHoro, MaTepuana 9, a 
caM ceeTOBoaBpaiAaioiAH^ MaTepnan Mo>KeT 
coAepwaTb 3amnTHoe npo3paMHoe noKpbiTMe 10. 
HaHeceHHoe Ha nMnesyio noBepxHocTb 2 
CBeTOB03BpaiAaioiAeM crpyKTypbi 1 (<^>wr.2). 

Th6kmm cBeTOB03BpaiAaioiAH« MaTepnan 
Mo>KeT coAepacaTb aaiAHTHoe npo3paHHoe 
noKpbiTue 10, BbinonHeHHoe M3 t^seTOHecyiAero. 
b tom Mucne n>OMHHecueHTHoro Marepnana 9. c 
o6pa30saHneM MHCtxjpMai^noHHoro non« 7, 8. a 
Ha TbinbHyio noBepxHocTb 3 

CBeT0803BpaLAaK>mefl cTpyioypbi 1 {6oKOByio 
noBepxHocTb , ceeTOB03BpatnaK>mnx 
ocTpoKOHenHbix KOHCTpyKi^uft 5 KOHycoo6pa3HoiH 
cpopMbt 11) Mo>KeT 6biTb HaHeceHO oTpajKatomee 
noKpbiTue, BbinonHeHHoe b BHAe 
MeTannnnecKoro BbicoKOOTpaxaioLAero cnon 12 
(cpnr.3). 

B th6kom cBeTOBOSBpamaioiAeM MaTepwane 
3aiAMTHoe npo3paMHoe noKpbiTHe 10 MO)KeT 
6biTb BbinonHeno us MaTepviana 13 c 
noKa3areneM npenoMneHM« htih/h 
AMsneKTpvmecKOii npOHHi^aeMocrbio, 
npeBbiuiatoineM noKa3aTenb npenoMneHnq nnn/n 
AMsneKTpMMecKyK) npOHHi^aeMOCTb MaTepwana 
cBeTOBOSBpaiAaKDinefl CTpyioypbi 1 , npH stom no 
KpaflHe* Mepe oAna ooxoBan noBepxHocTb urn* 
ee . nacTb no KpaftHetf Mepe nacTH 

CBeTOB03BpaiAa»OlAHX KOHCTpyKLlMfl c 

OCTDOKOHeHHOH BepiUMHOfi 5 MOO/T 6blTb 

pacnono>KeHbi noA yrnoM k ocHOBaHMio. 
OTnuHHbiM ot yrna HaxnoHa x ocnoBaHHio 
ocTanbHoR nacTM ookoboh noBepxHocTM mxim 
ocTanbHbix 6oKOBbix noBepxHocTew, npH 3tom no 
Kpa^Hen Mepe oauh Tun cBeTOBoaBpamatOLnnx 

KOHCTpyKI4HH C OCTpOKOHeHHOfi BepLUHHOM 5 Hnn 

cseTOB03BpaiAa>OLAHe KOHCTpytajHu c 
OTnuMHbiMw yrna mm h anno Ha ookobux 
noBepxHOCTeii nnw mx MacTeft pa3MemeHbi c 
o6pa30BaHMeM aaAaHHoro nHcpopMai^noHHoro 
nonn 7,8. npnneM no KpaMHeM Mepe OAHa nacTb 
oTpawaioiAero noKpwTMH. o6pa3yiotAan 
MHcpopMai^MOHHoe none 7. 8. MoxceT 6biTb c 
i^BeTOM OTpa>icaioiAe^ noBepxHocTM. OTnMHHbiM 
ot useTa ocTanbHo^ noBepxHocTM 
OTpa>Kaioinero noKpbiTMfl. KOTopoe mokot 6biTb 
BbinonHewo b BHAe cnoa nacTML^ 14 c 
BbicoKOOTpa>Ka»oiAefi noBepxHOCTbio (cpur. 4). 

B tm6kom cBeTOB03BpamaioiAeM MarepMane 
ocHOBHbie cBeTOB03BpaiAaK>LAMe sneMeHTbi 4 
MoryT 6biTb BbinonHeHbi b bmab 
ceeTOBOSBpaiAaioiAMX KOHCTpyKi^nn c 

3aKpyrneHHbiMM Beptu mhsmm 15, npn stom no 
KpaftHeft Mepe na MacTb mx ookobux 
noaepxHOCTefl mokot 6biTb HaHeceHO 
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AonojiHUTenbHoe ijBeTOHecytnee, b tom Mucne 
nioMWHecueHTHoe, npospanHoe ncwpbiTMe 16, a 
Ha jikmeBofi noBepxHocTM 2 

ceeTOB03BpaLuaioinePi CTpyiaypbJ 1 MO>KeT 6biTb 
ycTaHosneHa wHCpopMatiMOHHafl nnacTHHa 17 c 
MH4>opMaunoHHbiM no/iew 7, 8 <cpw\5). 

B ™6kom cseTOBOSBpainaKDtneM MaTepvia/ie 
no KpatiHeiH Mepe OAHa ooKOBaa noBepxHocTb 
Mjih ee nacTb no KpafiHefi Mepe nacTn 

CBeTOB03BpaiHa»OlHMX KOHCTpyKlJHM c 

3aKpyrneHHoPi BepujwHOfi 15 mop/t 6biTb 
pacnono>KeHbi nofl yrnoM k ocHOBaHMio, 

OTnMMHbIM OT yiTia HaiOIOHa K OCHOBaHHK) 

ocTanbHOft nacTH 6okoboR noBepXHocTM nnn 
ocTanbHbix 6oKOBbix noBepxHocTen, npu stom no 
KpaflHetf Mepe oahh Tun cBeTOB03Bpamaiomnx 
KOHCTpyKMMfl c 3aKpyrneHHo« sepwHHOM 15 nnn 

CBeTOB03BpamaK)mMe KOHCTpyKlJMM c 

OT/inMHbiMn yrnaMH HaxnoHa ookobwx 
noBepxHocTew mhm hx HacTefi pa3MemeHbi c 
o6pa30BaHneM MHC^opMatjHOHHoro norm 7, 8, a 
ocHOBa 18 MoweT 6biTb BbmonneHa c cpopMOM 
noBepxHOCTM 19, o6pau4eHHofl k TbinbHotf 
noeepxHocTM 3 CBeT0B03BpainaK>meii CTpyfcrypbi 

1, OTBeTHOtf npOCpHJlKD COOTBeTCTByKDlUMX 
OCHOBHblX H flOnOJlHUTe/lbHblX 

CBeTOB03BpaLL\aK)IHMX 3/ieMeHTOB 4, 6, M M3 

Maiepna/ia c noKa3aTerteM npenoMneHun no 
KpaiHHew Mepe Ha 3% MeHbiuMM, MeM 
noKa33Tenb npenowjieHns MaTepnana 
cBeTOB03BpaL4aK)iu,eii crrpyicTypbi 1 (cpnr.6). 

Th6kmm cBeTOB03BpamatomnM MaTepnan 
Mo>KeT 6biTb BbinonHeH c no KpafiHefl Mepe 

HaCTbKD CBeT0B038paiHaK)U^HX KOHCTpyKUH^ c 
OCTpOKOHeHHOM BepUJMHOtf 5. BbinonHeHHbix B 

cpopMe MHororpaHHbix, b tom nucne 
TpexrpaHHbix, nupaMHA 20, no Kpa&HeM Mepe 
OAHa nacTb kotopwx BwnojiHeHa c mhcjiom 
rpaHefi, OTnuMHWM ot HMcna rpaHetf ocTanbHbix 
nupaMMfl 21, m pa3Memena c o6pa3oaaHneM 
3aAaHHoro wHcpopMauMOHHoro norm 7,8 b sua© 
MOsanKM mjih opnaMeHTa, npn stom 
AononHHTertbHoe u,BeTOHecym,ee, b tom nucne 
ntOMUHecueHTHoe, npo3paHHoe noKpbiTue 16 
MO>xeT 6biTb naHeceHO nepeA OTpajKarainwM 
noKpbiTneM 12, 14, Aono/iHUTeribHbie 
CBeTOBOsBpaiMaioiune aneMeHTbi 6 BbinonHeHbi 
c yceneHHbiMH sepoiMHaMU b BHAe nnomaAOK 
22. pacnono)KeHHbix b oahoh nnocKOCTM, Ha 
kotopwx nocpeACTBOM HaHeceHHoro na 
nnoiAaAKM 22 nocTOHHHO nnnKoro aAre3HOHHoro 
cnoa 23 3aKpenneHa BpeMeHHaa 
aHTnaAre3noHwan 6yMara 24 (<$)Mr.7). 

HaCTb GOKOBOH noBepxHOCTM 

Aono/iHMTeribHbix cBeTOB03BpaiMakoiAMX 
KOHCTpyKUMi^ 6 MOJKeT 6biTb pacnonorceHa noA 
yrnoM k ocHOBaHMio, oT/iMMHbiM ot yrna HaxnoHa 
k ocHOBaHHK), no KpatfHefi Mepe, oahom" Gokoboh 
nosepxHocTn nun ee Mac™ ochobhwx 

CBeTOB03BpaiMaiomHX KOHCTpyKLJHtf 4, a 

HenpospaHHasi ocHOBa 18 BbinonHeHa 
apMMpOBaHHoft 25 m nepcpopMposaHHOH c 

B03MO)KHOCTbK> BblCBeMMBaHHfl Mepe3 

nepctJopatjHOHHbie oTsepc™* 26, no KpaflHePt ' 
Mepe, MHCpopMaijMOHHoro non* 7, 8 b BHAe 
MH(J)opMai^MOHHoro TeKCTa 7 m/hjim M3o6pa>KeHMq 
8, pa3MemeHHoro, HanpMMep, na oahoR H3 
ctodoh 3amnTHoro npo3paHHoro noKpbi™« 10, 
npM 3tom ocHOBa 18 mo)k©t 6biTb 3aKpenneHa Ha 
nnounaAKax 22 yceneHHbix BepiiJMH 
AonojiHMTenbHbix CBeTOB03BpainaK>miix 
3/ieMeHTOB 6 nocpeACTBOM HaHeceHHoro Ha 
n/iomaAKM 22 aAre3vioHHoro cnon 27. a 
BpeMeHHaa aHTwaAresnoHHaw 6yMara - 24 na 
ocHOBe 18 nocpeACTBOM HaHeceHHoro na ee 



BHeujHKJio noBepxHocTb 28 nocTOHHHO nunKoro 
aAre3MOHHoro cnon 23 (ct>nr.8). 

rn6KMM cBeTOB03BpaiAaKDiiiM« MaTepnan 

MO>KeT 6WTb BbinO/lHeH AByCTODOHHUM 29 

(cfcur.9). 

5 rn6KnPI cBeTOB03BpaiAaioiMM« . MaTepnan 

M3roTaB/iM8aK>T cneAyKJiMMM o6pa30M. 

HanpHMep, mbtoaom iiiTaMnoBKH 

M3rOT3BnHBaKDT MaTpML^y COOTBeTCTByK>U4erO 

Tuna, HanpMMep ponnKosoro Tuna, nnocKyio m 

T.A-. B 3aBMCMMOCTM OT nOCTaBJieHHOfi 3aAaMM, 

c npMMeHeHneM HecKortbKHx MHCTpyMeHTOB, 
qbopMnpyioiAHX no 3aAaHHOi^ nporpaMMe b 
MaTpnue OTBeTHbie no cpopMe 3aAaHHbiM TunaM 
CBeTOB03BpamaioiAMx KOHCTpyKi^ni^ 5, 15 c 

OCTpOKOHeHHbIMM 3aKpymeHHblMM 

15 BGpLunHaMn ymy6neHMP (nonocTH), HanpMMep, b 
cpopMe nupaMMA, KOHycoB, nonyannnnconAOB, b 
. tom Mucne nonyannnnconAOB BpameHHR, 
annnnTMHecKHX nonynapa6ononAOB, b tom 
Mucne annnnTMMecKnx nonynapaoononAOB 
BpaiueHMH, m T.n.. BKntoMaw H3roTOBneHne 

20 yrny6neHVi» (nonocTefi) b MaTpni^e. oTBeTHbix 
AononHMTenbHbiM CBeTOB03BpamaK>mMM 
3/ieMeHTaM 6. b tom Hucne, npn 
Heo6xoAViMOCTH, H3roTOBJieHne ymy6neHH« 
(nonocTeM) b MaTpni^e Anw BbinojiHeHnw 
AononHMTeribHbix cBeTOB03apau4aK)iMnx 

25 aneMeHTOB 6 c yceneHHbiMM BepiuviHaMM b BMAe 
nnomaAOK 22, pacnonoa<eHHbix b oaho^ 
nnoCKOCTM, npn stom 6oKOBap noBepxHocTb (mjim 
nacTb noBepxHOCTM) yrny6neHM« (nonocTeM) b 
MaTpML^e, HanpMMep, a cpopMe nupaMHA, 
KOHycoB, no/iya/innnconAOB, b tom nucne 
nony3nnnnconAOB BpameHUH, anriMnTMMecKMX 
norrynapa6o/ioMAOB. b tom Mucne 
aiirinnTHMecKwix nonynapaoonoMAOB BpameHMfl, 
m T.n., MO>KeT 6biTb BbinoriHeHa noA yrnoM k 
ocHOBaHMKj, oTTMMHbiM ot yrna HaicnoHa K 

35 OCHOBaHMK) OCTaribHO^ HaCTM 60KOBOM 
nOBepXHOCTM MnH OCTanbHbtX OOKOBblX 

noBepxHocTefi, a caMM nupaMHAbi, npn 
Heo6xoAHMOCTH, MoryT 6biTb pa3MemeHbi c 
o6pa30BaHneM 3aAaHHoro MHCpopMannoHHoro 
no/151 7, 8. 

40 Hjih riMneBan noBepxHocTb MaTpni^bi, npn 
Heo6xoAMMOCTM, MO>KeT 6b»Tb BbinoriHeHa b 
BHAe o6paTHoro MHcpopMai^woHHOMy nonK) 7, 8 
H3o6pa>KeHMH Ann o6ecneMeHM« o6pa30BaHM« 
y«e npwMoro nHcfK>pMaunoHHoro non« b BMAe 
MHCpopMauwoHHoro TeKcra 7 m/mjim M3o6pa>KeHMq 

45 8 Ha jiMi^eBOrt noBepxHOCTM 2 
CBeTOB03BpaiAaK)i^eM CTpyKTypw 1. 

yrny6neHH« (nonocTM) b MaTpMue noA 
ocHOBHbte cBeTOB03BpaLAaK)iAne aneMeHTbi 4 b 

BMAe CBeTOB03BpamaK)lAMX KOHCTpyKUMVt c 
SQ OCTpOKOHeHHOfl MJ1M SaKpymeHHOM BepUJMHOfl 5, 

15 oAHoro TMna, npH Heo6xoAHMoc™, MoryT 
6biTb pa3Meu4eHu mo33MMHO wnw b BMAe 
opnaMeHTa Apyr oTHOCMTenbHO Apyra c 
obecneMeHMeM bosmokhocth o6pa30BaHnn Ha 
TaxMx M03anKe MfiM opHaMeHTe o6paTHoro 

55 MHCpopMai4MOHHOMy nonio 7, 8 M3o6pa)«eHHP at«« 
o6ecneMeHMfl o6pa30BaHMH y)Ke npnMoro 
MHcpopMai^MOHHoro nonn b BMAe 
MHCpOpMaUMOHHOrO TeKCTa 7 m/mjim M3o6paxeHHH 
8 Ha M03aMKe m/im opHaMeHTe ocHOBHbix 
CBeTOB03BpaiAaK>mnx arteMeHTOB 4 

60 cBeTOB03Bpamaiomeii CTpyiaypbi 1. 

yrny6rieHMfl (nonocTM) b MaTpMqe noA 
ocHOBHbie cseTOB03BpaiMaioiUMe 3/ieMeHTbi 4 b 

BMAe CBeT0B03BpamaK>tAMX KOHCTpyKUHW c 
OCTpOKOHeHHOW BepwMHofl 5, npM 
Heo6xoAMMOCTM, AO/iJKHbJ npeAycMaTpMBaTb 
BbinoriHeHMe b tm6kom cBeTOB03BpaiAa(oiAeM 
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MSTepMaJie M3CTM OCTpOKOHeMHblX KOHCTpyKlJMfl 

5 b BMAe MHororpaHHbix nvipaMkiA 20, MacTb us 
KOTopbix BbinonHeHa c mmcjiom rpaneft, 
OT/iMHHbiM ot HMC/ia rpaHew ocTanbHbix nwpaMMA 
21, HanpMMep c neTHbiM m HeneTHbiM mmcjiom 
rpaneM, m pa3Meu;eHa c oCpaaoBaHweM 
aaflaHHoro MHdDopManKOHHoro noun 7, 8 ((pur. 7).. 
B KaMecTBe nHpaMHA 23 MoryT Mcnonb30BaTbCH 
k3k np«Mbie, TaK m HaioioHHbie Tpex-. MeTbipex-. 
npTM- m t. A- MHororpaHHbie nupaMMflbi. 

Ko/iMMecTBo m CTpyicrypa {paBHOMepHocTb) 
pa3Meu;eHn« b MafpMije yrny6neHMfi 
(nonocTefi), cpopMMpyiomMX flono/iHMTe/ibHbie 
CBeTOBOSBpamatomne aneMeHTbi 6. b tom mmcjis. 
npvi Heo6xoAMMOCTM, c yceneHHbiMM BepiunHaMM 
B BUfle nnoinaAOK 22, pacnonoweHHbix b oahoPi 
nnocKOCTM , AonacHa o6ecneMMBaTb 

ycTofiHUBOCTb n HaA©>KHOcTb KpenneHMfl 
cBeroB03BpamaioineCi CTpyirrypbi 1 no BceCi 
nnomaAM ee TbuibHofi noBepXHOcru 3 Ha ocHose 
18 mjih HenocpeACTBeHHo Ha o6"beKTe, Ha 

KOTODOM m6KH^ CBeTOB03BpaiHaK)LI4HM 

MaTepnan npeAnonaraeTcn ncnonb30BaTb. 

M3roT08neHne rn6Koro 
CBeTOB03BpaiAatomero MaTepnana naHMHaiOT, 
npvi Heo6xoAMMocTM, c npOKnaAbiBaHMfl 
TepMonnacTMMHoro MaTepnana 9 apMMpyiometf 
CTpyicrypofl 25 Ana npHAaHnfl 3aAaHHOM 
JKSCTKOCTM m rn6KOCTM cseTo B03 b pa ma K>me m y 
MaTepnany. B KanecTBe apMMpyioiuero 
MaTepnana 25 ncno/ib3y»OT. HanpMMep, 
cTeicnoBMAHbie hmtm, wecTKoe nonnMepHoe 
BonoKHO, npoBonoxy w T.A- 
TepMonnacTMMHbiM MaTepnanoM 9 BMecre c 
apMMpyioiAMM MaTepnanoM 25 3anonHHK)T 
HenpepbiBHyio cpopMy. cooTBeTCTByfomyio no 
KOHTypy 0opMoo6pa3yeMOMy 
CBeToso3BpainajomeMy MaTepnany (nanpuMep b 
cpopiwie AopoacHoro 3HaKa). m, saTeiw, 
ocymecTBn«ioT . 0opMOBaHne npospaMHoro 
TepMonnacTMHHoro MaTepwana 9 BMecTe c 
apMMpyiomeft cTpyicrypOM 25 c noMombio 
noATOToaneHHOfl MaTpMijbi npw 

cooTBeTCTByioiUMX A"« ncnonb3yeMoro 
TepMonnacrnMHoro MaTepnana 9 AaBneHMM m 
TeMneparype, o6ecneHMBa»omeii no KpaBHefl 
Mepe ero pa3MnmeHne, a° o6pa30BaHM» 
apMnposaHHOfi 25 CBeTOB03Bpainaiome£i 
CTpyirrypbi 1 c mhoxbctbom 

CBeTOB03BpamaK)mnx aneMeHTOB 4. 6. 

Hnn, HanpMMep, npM ncno/ib30BaHviM mhom" . 
rexHo/ioruM sano/iHfliOT hcmakmm npo3paHHbiM 
MaTepnanoM, b tom HMcne ijBeTOHecytAMM mjWm 
ntoMUHect^eHTHbJM MaTepnajioM 9 (HanpMMep. 
CB«3yK)innM) BMecTe c apMMpyioineM' CTpyicrypOM 
25 ymy6neHM« (nonocTM). b Maipnue c 
npocpmieM b BHAe yrny6neHM& (nonocTefi), 
oTBBTHbix no cpopMe 3aAaHHblM TMnaM 
CBeT08038pamaK>mMX KOHCTpyKMMi^ 5, 15 c 
OCTpOKOHeMHbIMM WJM 3aKpyrneHHbiMM 
BepujuHaMn (no aHa/torvtvi BbiiueonucaHHOM 
MaTpkii^e) ao nonyMeHMA n/iocKoft nosepXHOCTn 
CBfl3yioii4ero b bmab nui^eao^ noBepxHocTM 3 
CBeroB03BpaiAafoiAeW CTpyirrypbi 2 m 
ocymecTB/intoT 3aTaepAesaHvie c8H3y»OLMero. 

B 3tom cnyMae b KanecTBe npospaMHoro 
cBflsyioujero ncno/ibayioT. nanpviMep, nax 
AK-545 (CTn 6-10-500-31-87). xnew "MeTac})OHT" 
npoMSBOACTBa npeAnpuHTun "JIMT" r. 
nepeflcnaBnb-3a^eccKviM, rvinK m T.n. Moxbt 
6biTb McnonbaoaaH Taioice uBeTOHecyiAviA 
npoapaMHbiv) MaTepnan 9, HanpwMep naK 
•^anoH" rony6oro ufiera n t. n.. 3a nonH r kdihh R 
yrny6neHHfl b cpopMe CBeTOB03BpamaioiAvtx 
KOHcrpyKHMM 5. 15, pa3MemeHHbix, HanpwMep, c 



o6pa3oaaHneM 3aAaHworo MHcpopMaLtnoHHoro 
nonn 7, 8, vuih mokgt 6biTb ncnonb30BaH 
nKDMMHeci^eHTHbifi MaTepna/i 3. 

npeACTaB/iflioinMM coooii. HanpMMep. TBepAbiM 
pacTBOp ntoMMHocpopHbJX MacTULt, HanpuMep, Ha 
ocHose AM3TH/iAMTMOKap6oMaTa BucMyTa; 
0.5ZnS.0.5Cd 3.3.10^9.3.10^1; 
OKCMcyribcpnAa MTTpun, ataMBUpoBaHHoro 
eBponneM I2O2S.EU (KpacHan nonoca 
M3JiyMeHM«); ZnS-Ag. Cu (chh«« nonoca 
M3nyMeHnn); ZnS-Ag, Au (>KenTO-3eneHafl 
nonoca MsnyMeHMfl); cyAbcpMAa LjMHKa KaAMnn, 
aKTMBMpoBaHHoro MeAbto (Zn. Cd>S.Cu, w 
t.a . pa3MepOM 0.5-5,0 mkm b CB«3yiomeM. 
Ann 3Toro. npeABapnTenbHo, TBepAbift 

paCTBOp riK)MMHOCpOpHbJX HaCTML^ B CBfl3yK>meM 

roTOBflT. HanpMMep, c KOHLieHTpaunefi 0,4-20,5% 
06.,' nocpeACTBOM nx paBHOMepHoro 
nepeMeiuMBaHMfl. npn KOHi^eHTpai^MM 

niOMUHOCpOpHblX HaCTMlJ CBblllie 20,5 06% 
MOMCeT npOMCXOAMTb 3H3MMTenbHOe CHM)KeHHe 

npospaMHOCTM cB«3y»oiAero, mto 3aTpyAH«eT 
npoxo)KAeHne nyHeCt ot hctomhwo MsnyMeHun k 
OTpa^atoiAeMy noKpbJTMio 12, 14 (b cnyMae ero 
HannMHR) kuiH no cawoPi' CBeroB03BpaLL^aK)LnePi 
crpyxType 1. npn . KOHueHTpaL|nn 
nwMMHocpopHbix HacTui^ MeHee 0,4 06.% MoxeT 
CHUxaTbCR paBHOMepHocTb CBeneHMfl 
MaTepviana 9 (b cnywae ero M3roTOBJieHMfl 
ntoMUHecL^eHTHbtM) CBeTOB03BpaiAatoiAeM 
CTpyiaypu 1 b Te^eHue Bcero BpeMeHU ero 
o6nyMeHHR, HanpuMep, MMnynbCHbJM 
hctomhmkom ManyMeHMfl. b npoMe>KyT)<ax 
BpeMeHM Me>KAy nMnyribcaMn. 

riocne 3aTBepAeBaHna MaTepviana 9 
cpopMMpyeMOM cBeTOBOSBpatAaioiAeA CTpyirrypbi 
1 ocymecTBriJiioT ee M3BneMeHne ms MaTpML^bi b 
bhas cBeTOB03BpamaioiAe^ CTpyicrypbJ 1 , 
npeACTaBJiflioinefl co6ofi, HanpMMep, 

COBOKyriHOCTb CBeTOB03BpaiAaiOlAMX 
KOHCTpyKL^Mti 5, 1 5, B TOM MUCJie C KOHTypOM 

yjKe npRMoro 3aAaHHoro nHcpopMauwoHHoro 
nonw 7. 8 M3 Mac™ CBeTOBosBpamaiotUMX 

KOHCTpyKL^MM 5, 15. 

Hnn, b cnynae nonyMeHMfl, HanpuMep, 
cseTOB03BpaiAa»oiAefi CTpyirrypbi pynoHHoro 
Tuna. ocymecTBnnwT npoKancy nonMMepHoft 
nneHKM M3 cooTBeTCTByjomsro npospaHHoro 
MaTepnana 9 noA AaB/ieHweM, HanpuMep, 
Me>KAy BariKaMM ponMKOBoro Tuna c 
cooTBeTCTByioiAei4 penbe0HOfl MaTpMMHoft 
noBepxHOCTbio npn Heo6xoAHMofi TeMnepaType, 
ooecneHUBaioiAeA no KpaftHeft Mepe 
pa3M«meHne nonnMepHoro MaTepuana nneHKM,. 
AO nonyMeHMR 3aAaHHoA pen beep ho Pi 
nosepxHOCTM b bhas CBeTOB03Bpau^aiou^i4x 
KOHCTpyKUHfl 5, 15 Ha ncno/ib3yeMo« 
nonnMepnoM nneHKe, b tom nucne, npn 
Heo6xoAHMOCTn, ah» BbinonneHMfl 
AononHMTe/ibHbix CBeTOBOSBpamaioinMx 
3/ieMeHTOB 6 c yceMeHHbiMM BepuuvtHaMM b bma© 
nnou;aAOK 22, pacnonoxceHHbix b oahom 
nnoCKocTM. 

Penbedp MaTpMHHofl noBepXHOcru tbhux 
BanKOB noA ocHOBHbie cBeT0B03Bpau^aH3Q4ne 
sneMeHTbi 4 b bmao caeTOB03BpainaioiAHX 

KOHCTpyKl4MM C OCT pOKOHeH HOH BepUJMHOM 5. npM 

Heo6xoAMMOCTM, AonxeH npeAycMarpMBaTb 
BbinoriHeHMe b rn6KOM CBeTOB03BpaiAaiomeM 
MaTepnane nacTn ocTpoxoHeMHbix KOHCTpyxi^nPi 
5 a BMAe MHororpaHHbix nupaMHA 20. nacTb M3 
KOTopbix BbinonHeHa c mhctiom rpaHefl. 
OT/inHHbiM ot Hvicna rpaHefi ocrajibHbix nupaMHA 
21, HanpMMep neTHbiM w HeneTHbiM. n 
pa3Meu;eHa c o6pa30BaHueM saAaHHoro 
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MH0opMai^noHHoro nona 7. 8 (0nr.7). B 
KanecTBe nMpaMMA 23 MoryT ncnonb30BaTbcn 
k3k npHMbie. TaK n HaKnoHHbie Tpex-, MeTbipex-, 
n«TM- m t.a MHororpaHHbie nwpaMUAW 

Mcnojib3yeMan no/iMMepHaa ruieHxa MOweT 
6wTb Bbino/iHeHa M3 npo3paHHbix no/iMMepHbix 
MaTepnanoB nonncTupona, nonMKapobHaTa, 
no/inaTuneHa, naBcana, 

nonnMeTMnwieTaKpunaTa m t.a , b tom ^ncne 
i^BeTOHecyiAero (moMMHecLjeHTHoro) MaTepna/ia 
9 b cooTBeTCTBHM c pacKpacKofi 
MHCpopMaL^MOHHoro noun 7, 8. MoryT 6biTb 
McnonbsoBaHbJ TaioKe, Hanpniwep, nonnMepHbie 
nneHKM c nwMMHecijeHTHbiMM nanonHMTenflMM, 
HanpMMep, 3eneHoro ijBeTa ntoMMHecijeHLjMM Ha 

OCHOBe M9THJlM8TaKpHJiaTa c 

riJOMMHecunpyjoiAHMn Ao6aBKaMM ms 
An6y TM/i0Tana Ta , 

5,8-ahokcm-1 ,4-AM(4,4')-MeTMji4>eHnriaMMHoaHTp 
axMHOHa >KHpopacTBOpMMbift seneHbiti 3), 
2-{1 -cpeHvui-3-MeTMnnnpa3onoH-B) 
a30MeTaKCMJiona {>KMpopacTBOpMMbiM wervrbitt 
>K), jiaypMHOBotf KucnoTbt m 

AHHHTpnna30H30MacnfiH0fl kucdotw. co 
cneAytoiUHMM cnexTpanbHbiMM 
xapaKTepucTMKaMn: 

ADHHa BO/iHbi MaKcwwyMa cBeTonponycKaHMfl 
- 532 hm; 

cseTonponycKaHne b MaKCMMywe - 43%. 

B Ka^ecTBe n»oMHHecmipyK)iAeft Ao6aBKM b 
nonnMepHOM n/ieHKe Mo>KeT Mcno/ibsoBaTbc* 
TaioKe, HanpuMep, okcma mttpmh, 
aKTHBupoBaHHbi^ cypbMotf h MapraHL\eM {24-36 
Mac.%) m o6ecneMMBa»oiAMM TpaHccpopMai^nK) 
HeBMAHMoro M3nyyeHHR y<t>-o6nacTM cneKTpa c 
AiiHHOP* BonHbi 200-480 hm b o6nacTb KpacHotf 
cocTaBnwjomeM (500-700 hm) cneKTpa 
3neKTpOMarHMTHoro M3/iyMeHnn. 

ripn 3tom nncpopMai4MOHHoe none B BMAe 
MHc^jopMaqnoHHoro TeKcra 7 m/mjim n3o6paxeHnn 
8 b CBeTOB03BpamaioiueM MaTepMane, K3K 
OTMeManocb Bwwe, MoweT 6biTb BbinoriHeHO b 

BMAe M033MKM MJ1M OpH3MeHTa. 

3aTeM. npM HeooxoAMMocTM, ocymecTBna»oT 
HaHeceHne Ha TbinbHyto noBepxHOCTb 3 
CBeTOB03Bpama?OLAefl CTpyicrypbi 1 (6oKOBbie 
nOBepXHOCTM CBeTOB03Bpama»ou4wx 3neMeHTOB 

4, 6 CBeTOB03BpaiAaioiAHX KOHCTpyKi^nW 5, 15) 
OTpawaiomero noKpbiTMn 12, 14. 

Ha TbinbHyK) noBepxHOCTb 3 
CBeTOB03BpamaioiAefi cTpyKTypbi 1 (GoKOByio 

nOBepXHOCTb CBeTOB03BpaiAaK5lAHX KOHCTpyKUMll 

5. 15) MoweT 6biTb HaHeceno OTpawaromee 
noKpbiTue, Bbino/iHeHHoe b bma© 
MeTannnMecKoro Bb»coKOOTpa>KaK>mero cnoa 1 2 
Mnn cno* MacTwuL 14, AHcneprupoBaHHbix b 
CB«3yK)iAeM. HanpuMep, TepMnnecKUM 
BaKyyMHbiM HanbineHMeM Ha ycTaHOBKe 
BA-510Q cooTBeTCTByramero MeTanna c 
BbicoKOOTpaacaioiAMMLi cbomctbbmm 12 m/im 
pacnbineHMeM nacTui^ 14 b CB«3yiomeM 
coOTBeTCTBeHHO (<frur.3, 4). 

BbinonHeHMe nacTM OTpawaiomero noKpbiTnq 
12, 14, cooTBeTCTBytome^ 3aAanHOMy 
MH0opMai4MOHHOMy nonio 7, 8 n c ijBeTOM 
OTpawatomefi nosepxHocru 12, 14, OTJiMMHbiM ot 
t^seTa ocTanbHoft noBepxHocTM OTpawa torero 
noKpbiTun 12, 14, nosBonaeT co3AaBaTb 
MH0opMai^MOHHoe none 7, 8 oxpatueHHbiM b 

14BBT3, COOTBeTCTByiOlAMe OKpailieHHblM HaCTHM 

cooTBeTCTByK3iAeR nacTH oTpa>Ka joined 
noBepxHOCTb 12, 14 (cpnr.4). TaK, HanpuMep, 
OTpaxaiomeCi noBepxHocTM 12, Bbtno/iHSHHOM M3 
anfOMMHuq, cooTBeTCTByeT cepe6pMCTb)K 14BBT; 
M3 MeAH - 3ortOTncTbiR; jiaTyHM - acembtM; 



6pOH3e - KpacHOBaTbift; CTann m MonnSAeHy - 
cepOBaTo-cxajibHOM m t.a 

BbinonneHne OTpajKaioiAero noKpbiTM« b 
BMfle c/io« MacTMLi 14 c BbicoKOOTpawaioineM 
noBepxHocTbJO, , AUcneprnpoBaHHoro b 
5 CBWsyKDineM, no3BonneT tunpoKO BapbuposaTb 
i4BeTOM ero OTpa>Ka joined noBepxHocTM 3a CMeT 

HCnOJlb30BaHMH B KaMeCTBe TaKMX MacTnq 14 

pa3Hoo6pa3Hbix MaTepMa/iOB ™na "6necKa 
ma3" 6enoro, nep/iaMyTposoro, cupeHeBoro h 

w HHblX . SKSOTMMeCKMX L^BeT08, npMMeM 3TM 

MaTepManw MoryT 6biTb BbinoriHeHbi kbk M3 
MeTa/inoB, Tax m M3 HeweTa/inoB mjim 
HeMeTa/inoB c MOTanjiMHBCKMM oTpaxaromMM 
noxpbJTueM. 3to M0>xeT 6biTb amoMHHMeaafl, 
6poH30Ban, cepe6p«Han, naTyHHan m t.a 

15 nyApa, MacTMMKM cnfOAW, HacTUHXM noriMMepHOM. 
HanpuMep naBcaHOBO^, nneHKH c HaHeceHHbiM 
Ha hmx OTpa>Ka»oiAMM cnoeM Tuna "6necK Ann 
ma3", okcma TMTaHa m t. n. c pasMepoM 
nacTMi^ 0,2-0,3 mkm. B KanecTBe cBfl3y»oiAero 
MOKeT 6biTb ncnofib30BaH. HanpuMep, nax 

20 "MeTacpOHT" npoM3BOACTBa npeAnpuflTMR "JIMT" 
r. nepencnaBnb-3aneccKMM mjim MHoe 
noAXOA^Aee CB«3yioinee Tuna onTHMecxoro 
xneR. 

B cnyMae HaHecenvi« b 
CBeTOBosBpaiAajoiAeCi cTpyKType 1 Ha yacTb 
25 6oKOBbix noBepxHocTeft cBeTOB03BpaiAaioiAMx 
KOHCTpyxLjHM 5, 15 AononHMTenbHoro 
i4BeTOHecyu4ero. b tom MMcne 
niOMUHecueHTHoro, npo3paHHoro notcpbrnifl 16 
(cpMr.5), HanptiMep, oahmm W3 M3BecTHbix 

3Q MeTOAOB C MCno/1 b30Ba H m e M BblLUeonMCaHHblX 

UBeTOHecyiAnx naxoB nnn TBepAWx pacTBOpOB 

JltOMMHOCpOpHblX HaCTULJ B CBP3y»OlAeM MHM 
TOTlbKO OAHHX TltOMMHOCpOpHblX M3CTMH 
COOTBeTCTBeHHO, HanMMMe T3KMX noxpbiTM^ 

no3BonneT BapbMpoBaTb t^BeTOBofl raMMoft 
35 npeACTaBneHHoro b CBeTOB03BpaunaiomeM 
MaTepnane 3aAaHHoro MHcJjopMauvioHHoro nonw 
7, 8, Aa>*e b cnyMae oTcyTCTBMH mtim 
Heo6xoAMMocTM ncnonb30BaHM« OTpa>xa»oiAero 
noKpbiTMJi 12. 14 TonbKO OAHoro uBeTa. B 
noc/ieAHeM cnynae ocymecTBnnioT 
40 nocneAOBaTe/ibHoe HaHeceHne Ha 6oKOBbie 
noBepxHocTM CBeTOB03BpaiAaioiAMx 

KOHCTpyKL^Mki 5, 15 OAHUM M3 

BbiLuenepeHncneHHbix mgtoaob 
AonoriHMTeribHoro UBeTOHecyiAero, b tom Mucne 
jiKJMMHeci^eHTHoro, npo3paMHoro noxpbiTHfl 16m 
45 oTpa>Katoiiiero noKpbrrn« 12, 14 ((|)Mr.7). 

CneAyeT oTMeTMTb, hto npM stom 

OCyiAeCTBJl«K)T onTMMeCKMK KOHTpOJlb TOniAMHbl 

AonoriHMTenbHoro uBeTOHecyiAero, b tom MMcne 
niOMMHecueHTHoro, npo3paMHoro noxpbiTMP 1 6 b 
50 npoi^ecce ero HaHeceHMq, c nenbio 
o6ecneneHMP npxocTM cBeTOBOSBpa ii^a e m o ro ot 
oTpawaKHAero noxpbiTMfl 12, 14 ManyneHMfl npM 
npoxo>KAeHMM Mepe3 AonoxiHMTeribHoe 
qBeTOHecyiAee, b tom MMcne niOMMHeci^eHTHoe, 
npo3paHHoe noxpbiTwe 16 k Ha6nH3AaTer»o, 

55 HeOOXOAMMOfi ADFI UBeTOBOrO BOCnpMWTMfl 

KpaCHOM M CMHetf KOMnOHeHT HOpMa/lbHblM 

He/iOBeMecKMM 3peHMeM. Tax, Ann 
ceeTOBOSBpainaioiAero MaTepMana oTpaweHMe 

KpaCHOM M CMHeft KOMnOHeHT OTHOCMTe/lbHO 

6enoro cBeTOBoro noTOKa c apxocTbK) HM>xe 16% 
60 ot nocjieAHero npen^TCTByeT mx BM3yariM3auMM 
HopMaxibHbfM MenoBeMecxMM speHMeM c 

AOCTaTOMHOft KOHTpaCTHOCTblO M LJBeTOBbJM 
BOCnpMRTMeM. 

3aTeM, npM h6o6xoammoctm, ocymecTB/iPtoT 
ycTaHOBxy (HaHeceHMe), HanpuMep, 

nocpeACTBOM np03paMHoro CBfl3yK)iyero, 
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aainwTHoro npo3paHHoro noKpwTMR 10. b tom 
Mucne *MBeTOHecymero unu niOMHHecneHTHoro 
aaiuMTHoro npo3paMHoro noKpbiTHR 10 M3 
aHanornMHbJx onvicaHHbiM Bbiiue MaTepwanoB 9 
(3>Mr.2). Ann sera 3aroTOBKy, HanpMMep. M3 
npo3paMHoro no/in Mepnoro MaTepnana 
no/incTMpona. nonuKapoonaTa, no/iM3TnneHa. 
no/iMMeTunMeTaKpMnaTa, naacaHa m . T.fl., 
OKOHTypMBaioT b cooTBeTCTBHH c pa3MepOM 
M3roTaBnnBaeMoro CBeToao3BpamaK>mero 
3HaKa. HacTb 3amnTHoro npospaMHoro noKpbiTHR 
10. npn Heo6xoAMMOCTM. BbinonHqioT c 
o6pa3oaaHneM . MH0opMai4MOHHoro norm - 
MHct)opwai4MOHHoro TeKCTa 7 u7nrtn w306pa>KeHHR 
8. b tom HMcne M3 qBeTOHecy libera nonMMepHoro 
MaTepMana b cooTBeTCTBun c pacKpacKOtf 
co3AasaeMbix nHc£opMat;MOHHoro TeKCTa 7 
w/nnn M3o6pa)KeHMn 8. 

nepeA ycTaHOBKoR 3atni/iTHoro npo3paMHoro 
noKptdTKfl 1 0 B cnyMae. Kor^a no KpaHHew Mepe 
MacTb ero He Bbino/iHRioT c oGpasoBaj-meM 

MH($)OpMai^MOHHOrO nOJlfl - MHCjXDpMaLlHOHHOrO 

TeKCTa 7 m/mjim H3o6pa>KeHMfl 8, ocymecTBrmiOT, 
npw Heo6xoAMMOCTn. pasMemeHne no KpaMHefi 
Mepe Ha oahoB M3 ctodoh samHTHoro 

npOSpaMHOrO nOKpblTMR 10 MHCfKDpMai^MOHHOrO 

TeKcra 7 n/nnn M3o6pa>KeHHH 8. 

3aiAMTHoe np03panHoe noKpbiTue 10 MoaceT 
6t>iTb BbinojiHeHO c 6ypTMKOM no ero 
nepn0epnn, o6ecnennBaiomnM KpenneHne KaK 
caMoro 3amnTHoro npo3paMHoro noKpbiTww 10. 

T3K M MHCjK)pMai4HOHHOrt nnaCTUHbJ 17 c 

MHcpopMannoHHbiM noneM 7,8 npn ee HartwMWH 
(0nr.5) m ycTaHOBice Ha nwtjeBofi noBepxHocTn 2 
CBeTOB03Bpamaiomefi CTpyicrypbi 1. B cny^ae 
HannMHH MHct>opMai^noHHo^ nnacTMHbj 17 c 
nHcpopMat^noHHbJM norteM 7. 8 
MHcjx3pMai4MOHHafl nnacTMHa 17 MoaceT 
3aMeHflTb nH0opMaL^MOHHoe none 
MHCfxDpMaL^noHHbi^ TeKCT 7 m/mjih n3o6paxeHne 
8. pa3MeiAaeMoe no KpaPiHefi Mepe na oahoA hs 
ctopoh 3ainnTHoro npo3paMHoro nOKpblTMR 10. 

3amnTHoe np03paMHoe noKpbiTwe 10 MoaceT 
6tJTb BbtnoriHeHO na MaTepnana 13 c 
noxa3aTeneM nperiOMrieHMR n k mjih 
AManeKTpMHecKoi* npOHkinaeMOCTbio 5. 
npeBbtiuaioiAefi noK33aTerib npenoMnenviR 
n k M/iM AHoneKTpuMecKyKj 

npoHkiijaeMOCTb s MaTepkiana 9 

CBeTOBOSBpaiHaKJlAMX KOHCTpyKt^HW 5. 15. 

Heo6xoAHMOCTb ncnonb30BaHHR MaTepnana 
13 c 6onee BbicoKMM no OTHOLueHwo k 
Mare pn any 9 CBeTOB03 b pa ma to mM x KOHCTpyKi^viA 
5, 15 noKa3aTerteM nperiOMrieHMR n ^ win 
A^aneKTpHHecKo^ npoHtujaeMOCTbio 5 BbisBana 
TeM. <*jo b 3tom cny-iae cHuxcaeTCR eennHMHa 
yrna (ao BenunwH 6nu3KHX k 0°) naAeHMR 
MsnyMeHUfl ot ncTOHHUKa (wrm yron Ha6rtic-AeHHR 
3aA3HHoro nHC^KDpMai^noHHoro norm 7, 8 
Ha6nK>AaTeneM), npH kotodom 

cBeToso3Bpati\eHne k ncTOMHUKy cBeTa (win 
Ha6nK>AeHne 3aAaHHoro MH0opMaijMOHHoro 
no/in 7. 8 Ha6rJK>AaTe/ieM) eu\e bo3mo>kho 
(cj)nr.4). B KanecTBe TaKoro MaTepwa/ia 1 3 
MoryT ncnont>30BaTbCR k3k npospa^Hbie 
nonnMepHbie MaTepnanbi c saAaHnofl oonee 
BbicoKO^ oTHOCMTenbHO MaTepna/ia 9 

CBeTOBOSBpaLUaKDIAMX KOHCTpyKL^Mfi 5. 15 

BejiMHMHOfl noKa3aTenfl npenoMneHna n k t^nn 
AMsneKTpMMecKoS npoHMi^aeMocTbio 5. TaK m 
nepeMncneHHbie Bbtuie nonwMepHbie MaTepna/ibi 
m CBflsyramne c AooaBKaMM MaTepna/ioB, 
o6ecneMMBaK3tunx noBbiiueHne BennMUHbi 
AM3fieKTpnMecKofl npoHvmaeMbcTM saiAMTHoro 



npo3paHHoro noKpbiTMR 10. b KanecTBe kotopux 
MoryT 6biTb ncnonb30Banbi TMTaHaTbi 6apnn nnn 
CTDOHLjkifl. amokcha 'TUTaHa. Kepa MMMeCKne 
MaTepnanbi m t.a. 

KoHTyp HaHOCMMoro 3amnTHoro npo3paMHoro 

5 nOKpblTMR 1 0 MOHCeT COOTBeTCTBOaaTb npM 3TOM 

KOHTypy SHaxa ooecneMeHun 6e3onacHOCTM 

ABlDKeHMR M 06pa30BbJBaTb MHCpOpMaqMOHHOe 

none 7. 8. 

nocne nero, npw Heo6xoAHMocTM, 
10 ocymecTB/iwioT yKpenneHne 

. CBeTOB03BpaunaioiAefl CTpyioypbi 1 Ha ocHose 
18. 

B cny^ae ycTaHOBKn c TbiribHoii ctodohn 3 
CBeTOB03BpaiAafomert CTpyicrypbi 1 ochobw 18 
nocneAHioK). HanpuMep. b BUAe 6yMarn. 

15 noxpbJToft naBcaHOBOM una nonnaTuneHOBoft 
nneHKOM. ycTaHasriMBafOT Ha BepwuHax 
AonojiHMTenbHbix ceeTOBOSBpaiAaioiAMx 
aneMenTOB 6. HanpMMep. nocpeACTBOM 
aAre3MOHHoro cnon 27. HanpuMep b bhas 
npo3paMHoro CBR3yK>mero. n ocnosa 18, npn 

20 3tom, Mo>KeT He Bbino/iHflTbCfl no 0opMe, 

OTBeTHOM CBeTOB03Bpail^a»OlAHM KOHCTpy Kl^MflM 

5, 15. a MoxceT 6biTb. HanpuMep, nnocraR. ripn 
stom AonoriHUTe/ibHbie CBeTOB03BpamatoiAne 
sneMeHTN 6. npw Heo6xoAHMOCTM. KaK 
OTMenanocb Bbiiuer BbinonHfljoT c yceseHHbJMM 

25 BepujMHaMM b BMAe nnomaAOK 22. 
pacnono>KeHHbix b oahoK nnocKocTM, Ha 
KOTopbix nocpeACTBOM HaHeceHHoro Ha 
n/ioiAaAKM 22 aAreaHOHHoro cnoq 27 
3aKpennnK>T ocHOBy 18. 

30 Rpn Heo6xoAMMocTM, HenocpeACTBenHO Ha 
Aono/iHuTeribHbix CBeTOB03BpaiAaiou4vix 
sneMeHTax 6 BMecTO ochobn 18 (4>nr.7) unw Ha 
BHeoiHeW noBepXHOCTn 28 cbmom ochobw 18 
3aKpennn>OT BpeMeHHyio aHTviaAreatioHHyio 
6yMary 24, HanpMMep b BHAe BOiueHOfl 6yMarn. 

35 nocpeACTBOM nocTORHHO nunKoro aAre3noHHoro 
cnofl 23 (4>nr.8). 

HaHeceHne nocTo^HHo nun koto 
aAresMOHHoro cjior 23. Ha BHeujHtoto 
noBepxHocTb 28 ochobw 18 mjim Ha nnoiAaAKM 
22 AononHMTe/ibHbix CBeTOB03BpaiAaiOL^MX 

40 aneMeHTOB 6 ocy mecTBn r >ot oahum us 

M3BeCTHblX CnOCOOOB, HanpMMep, M6TOAOM . 

nonviBa. CBRsywinero c Heo6xoAHMbiMM 
xapaKTepMCTMKaMM. 

AononHMTenbHbie cb6Tobo3 b pa ma K) lum e 
aneMeHTbi 6. Bbino/iHeHHwe b eAUHOM 

45 MCnOJIHeHMM C OCHOBHbIMM 

CBeTOB03BpaU4aiOLUMMM SneMBHTaMM 4 M 

npeBbiujaJoiuMMM mx no BbicoTe. no3BonRioT 
ooecneHMBaTb paBHOMepHoe m cTa6nnbHoe 
caeT0803BpaineHne naAaioiAero Ha 

50 CBeTOB03BpainaK>myHD CTpyicrypy 1 vtanyneHMR 

BblCOKOM CTeneHM RpKOCTH 3a CMeT TOfO, HTO 

ocHOBHbie ceeTOBOSBpamaiomMe aneMeHTbi 4 
npn KpertneHMM cBeTOBO3Bpauna»0iAev* 
CTpyKTypbJ 1 k ocHose 18 He conpMKacaioTCR c 

npOSpaMHbJM CBR3yiOlAHM M, TeM CaMblM, H6 

55 ncnbiTbiBaiOT yxyAiueHUR (MCKaweHWR) cbomx 
CBeToso3Bpaina»oinnx cbo^ctb, bhocmmux 
CBRsyioiAMM. B cbokd OHepeAb. ncnonb30saHne 
AononHMTenbHbix aneMeHTOB 6 b Ka^ecTBe 
c ae t obo3B pa ma kd mux ToribKO 6onee KpynHbix 
pa3MepoB no3BOJiReT ycunnTb 

' SO CBeTOB03BpamaKoinne ceoficTBa 

CBeTOB03BpaiAaK)LAe« CTpyicrypbi 1 u 
CBeTOB03BpaiAaioiAero MaTepnana b uenoM kbk 
3a cneT yae/iMMeHMR none3HOM 
CBeToso3BpamaiOLnefi nnoiAaAM Ha epjAHwuy 
o6iAeM nwiieBofl nosepxHocTM 2 
CBeTOBOSBpaiAaioiAeA CTpyicrypbi 1, TaK m 3a 
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CMeT pacujnpeHM« cpyHKijHOHanbHwx 
bo3mo)khoct6m cBeTOB03BpaiAatomero 
MaTepnana b pe3ynbTaTe o6ecneMeHna 6onee 
ujupoKoro AMana30Ha yrnoe HaonjOAeHiiH b 
pe3ynbTaTe ncnonb30BaHHH AononHHTenbHwx 
cBeTOB03BpamatomMx 3/iGMeHTOB 6 6onbUjero 
pa3Mepa, b tom MHcne Apyrofi KOHCTpyK 4 nn, neM 
ocHOBHwe cBeT0BO3Bpau4atomne aneMeHTw 4 
(cpnr.8). TaK, npw HeooxoAHMOCTM. c 
ncno/ib30BaHneM BbiiueonncaHHoS TexnonoruH, 
HanpuMep b cnynae npi/iMeHeHwa 
cooTBeTCTByKDinero penbecpa MaTpkNHofi 

nOBepXHOCTM T3KHX BaJIKOB, BbinO/lHflHDT 

Aono/iHMTe/ibHbie CBeTOB03B pamaquine 

KOHCTpy KL\M H 6 C 60KOBOtf HOBepXHOCTbK), 

pacnonoweHHotf noA ymoM k ocHosaHMio 
KOHCTpyKMMft 6, OTjinMHbiM ot yma HatcnoHa k 
ocHOBaHUKD, no KpaflHetf Mepe. oahom 6okoboA 
noBepxHocru win ee nacTH ochobhwx 
ceeTOB03BpamaK)iAMX KOHCTpyKi4nw 4. 

Hcnorib30BaHMe ochobw 18 M3 MaTepwana c 
noKa3aTe/ieM npenoMneHHH n, HanpuMep, 
onTwnecKoro Knew (ns=1 ,416), oTnwHatomKMCH ot 
noKasaTenn npenoMneHWR n MaTepnana 
caeTOB03BpaiAaK>LMnx KOHCTpyKUwCi 5, 1 5 MeHee 
^eM na 3%, HanpHMep, na«a AK-545 (n=1,458) 
He nosBonweT ooecneMUBaTb normoe BHyTpenne 
OTpa)K©HMe Ha 6oKOBbix noBepxHocTwx, 
npuneraioiAwx k cooTBeTCTByiomnM onopHWM 

BeplLIMHaM CBeTOB03BpaiAafOlAMX KOHCTpyKlJHtf 

5, 15 npH nonaAaHHH Ha hwx u3nyneHMR ot 

HCTOMHMKa, HTO npHBOAHT K Fl pOXO)KAS H H K) M3CTH 

naAawmero ot hctohhh Ka n3nyneHt4fl cKB03b 
ooKOBbie noaepxHocTM m k nx nocneAyoiMeMy 
paccenBaHMio n nornomenwo MaTepnanoM 

OCHOBbl 18 M, K3K CJieACTBHe, K CHH>K©HH)0 

CBeTOB03BpaiAa>oiMMx cbomctb cTpyicrypbi 1. B 
cnynae Mcnonb3oaaHHH ca«3yioiAero c 
noKaaaieneM npenoMneHwn nj na 3% w 6onee 
MBHbiuuM, neM noKasaTenb npenoMneHMfl n 
MaTepnana 9 CBeToao3Bpa 114a toiAftx 

KOHCTpy Ki^nfl 5, 15, HanpuMep, y naKa 
(n=1,458) m y CBflsytomero (c n j= 1,414 m 
MeHbiijMM), o6ecneHHBaeTCR noriHoe 

BHyTpeHHBe OTpa>K6HMe Ha 60KOBWX 

noBepxMocTflx npn nonaAaHWW Ha hmx 

M3/iyMeHM« OT WCTOHHUKa. HTO npHBOAMT K 
3Cp(peKTHBHOMy C8eTOB03BpaiAeHMfO c 

Heo6xoAMMO^ «pKocTbK) naAajoujero H3nyMeHna 
b 3aAaHHOM HanpaBJieHUM. 

3to AOCTwraeTCfl nocpeACTBOM 3anonHeHH« 
MaTepwanoM ochobw 18 c noKasaTeneM 
npenoMTieHnq n j( no KpafiHefi Mepe, Ha 3% 
MenbiUMM, neM noKa3aTerib npenoMneHnn n 
MaTepnana 9 cBeTOB03BpamaK>mMx 

KOHCTpyKl^Mfl 5, 15, nyCTOT Me)KAy OOKOBWMU 

noBepxHocTHMM nocne ah nx ao nonyneHMfl 

n/IOCKOW TblJlbHOfi nOBepXHOCTM OCHOBbl 18, 

npeACTaBJiyitomeft co6ofi Tbinbnyio nosepxHOCTb 
c8eTOB03Bpau^aK)iAero MaTepwana (cpur. 6). B 
KanecTBe MaTepnana ochobw 18 mo>kho 
McnoribsoBaTb pa3Hoo6pa3Hwe tvww 
cB«3y»oiAMX, HanpHMep onTunecKne Knew no 
TOCT 14887-80. 

npM - HeOOXOAHMOCTH AOnOJlHUTeTlbHOft 

noAceeTKM h b cnyMae, ecnn ocHoea 18 
BbinoriHeHa M3 Henpo3paMHoro MaTepnana, ee 

OAHUM M3 H3BeCTHblX cnoCOOOB BbinOJlHflkDT 
nepCpOpupOBaHHOft C B03MO>KHOCTblO 

BbicBeMUBaHiiw Mepe3 nepcpopaiAMOHHbie 
OTBepcTvm 26, no Kpa^Heft Mepe, 
HHqbopMai^MOHHoro nonn 7, 8 b bma© 
MH<t>opMai4i40HHoro TeKCTa 7 m/mjim M3o6pa>KeHM9 
8 nocpeACTBOM cpeACTBa Ann ocBemeHM« (ne 
noKa3aHo) c Tbiribno^ cTopoHbi 



cBeTOB03BpaiAaioiAero MaTepnana (cpMr.8). 

B cnyMae BwnonHeHMR ruSKoro 
CBeTOB03Bpauua»oiAero MaTepnana 
ABycTopOHHHM 29, aHanorMMHyjo 

BbiuueonncaHHO^ TexHonornio ncnonb3y»oT Ann 
cpopMoo6pa30BaHM« nnuesoft n TbinbHOtf 
noBepxHocTefl 2, 3 cBeTOB038pamatome« 
cTpyKTypbi 1 , ho y«e c Asyx cooTBeTCTByioiJUMx 
ctopoh npo3paHHoro MaTepnana 9. AHanornnHa 
TexHonornw m HaHecew/m oTpa^afomero 
noKpbiTnq 12, 14 nHQbopMaunoHHoro nona 7, 8 w 
3aiAMTHoro npo3paMHoro noKpbiTM« 10 Ann 

06eHX COOTBeTCTByWIAMX CTOpOH 

CBeTOB03Bpamaioinero waTepnana. HcnonHeHMe 
rn6Koro cBeTOB03BpamaraiAero MaTepnana 
ABycTopoHHHM o6ecneHMBaeTc« ero 
Ay6nnpoBaHneM, oahum M3BecTHbix 
cnoco6oB, HanpuMep CKnensanneM AByx neHT 
ochobw 18 oahoPi neHTw rn6Koro 
CBeTOB03Bpamaio{Aero MaTepnana c ochobom 18 
Apyroii (cpnr.9). 

HHCpopMai^noHHoe none npH ero o6nyMeHMM 
H3nyneHneM bmaumo^ o6nacTM cnexrpa MO)KeT 
6biTb BwnonHeHo HesnAHMWM b bmab koab ^nn 
MHcpopMaMMOHHoro TeKCTa 7 m/mhm H3o6pa>KeHM« 
8, nanpuMep, npw ero BwnonHeHnn M3 
nioMUHect^eHTHoro MaTepnana, KpacnTeny? m 
T.n., o6ecneHMBaioiAero nponBneHMe KOAa wnw 

MH(}>OpMaUMOHHOrO TeKCTa 7 M/HnM M306pa>KeHMP 

8 b cnynae mx o6nyneHH« nsnyneHneM b y<t> unw 
UK o6nacTfix cneiapa. ripw stom koa nnn 
M3o6pa>KeHMe 8 mop/t 6biTb BbinonHenw, 
nanpMMep, a bma© onpeAeneHHoro Ha6opa 
micpp wnn b BMAe 3aujM0pOBaHHoro coo6meHMfl 
MHoro Tuna. 

TM6KMR CBeTOB03Bpama»oi4MW MaTepwan 
4>yHKi4MOHnpyeT cneAywiMMM o6pa3ow. 

CBeTosoft noTOK ot ncTOHHMKa M3nyHeHnq 
nocne naAeHUfl Ha nmjesyio nosepxHOCTb 
rn6Koro cseTOB03BpamaK)iAero MaTepnana 
npoxoAUT nepe3 3amnTHoe npospaMHoe 
noKpwTue 10 n, nonaAan Ha nvn^eByio 
noBepxHocrb 2 CBeTOB03Bpamaiomeii crpyKTypbi 
1, npenoMnaeTCfl Ha Hei^ b cootbbtctbmh c 
noKa3aTeneM npenoMneHnw MaTepnana 9 
CBeTOB03Bpamaiometf CTpyKrypw 1 , 

npeTepneBaeT nonnoe BHyTpeHHee oTpa^ceHMe 
Ha 6okobwx noBepXHOCTHX wnn rpannx 
CBeTOB03Bpama(oiAMX KOHCTpyKi^M« 5, 15 (npn 
HannHMM ochobw 18 c noxa3aTeneM 
npenoMneHMW n j no KpatfHetf Mepe Ha 3% 
MeHbUJMM, neM noKasaTenb npenoMneHkin n 
Maiepnana 9 CBeroB03Bpau;a>oiAMx 

KOHCTpy kl\h^ 5, 15) unw 3epKanbHo 
nepeoTpa>KaK)Tc« Ha oTAenbnwx rpaH«x unM 
6okobwx noBepxHocmx cBeTOBOSBpamaiOLAwx 
KOHCTpyKUMi* 5, 1 5 3a cneT MMeiomerocH Ha hmx 
OTpa?KaK)iAero noKpbiTMn 12, 14. 

nocne nero, oTpaweHHwfl cseTOBotf noTOK b 
3aBHCMMOCTM ot yma HaxnoHa 6okobwx 
noBepxHOCTe^ unvi rpaHefl nn6o nocne 
MHproKpaTHoro nepeoTpa>KeHHfl Ha nocneAHnx b 
o6~beMe CBeT0B03Bpama»0L4nx KOHCTpyKHMw 5, 
15, nn6o cpa3y noA 3aAaHHWM yrnoM HannoHa 
60KOBWX noBepxHocTetf Hnn rpaHew 
HanpaBnneTCfl nocne cooTBeTCTByiomero 
npenoMneHMfl Ha rpaHMi^ax pa3Aena nuijeBofi 
noBepxHOCTM 2 cBeTOB03BpaiAaioiAeM CTpyKTypbi 
1 h 3amnTHoro npo3paMHoro noKpwTMq 10 b 
o6paTHOM HanpaBneHMM k Ha6n»oAaTen»o. ripn 

3TOM CBeTOB03BpaLHeHHWR OT 

cBeTOB03Bpama!omero MaTepwana nyn Mo^eT 
math b o6paTHOM HanpaBneHMM kbk 
napannenbHO naAaioujeMy nyMy (b cnynae, 
HanpHMep, wcnonb30BaHn* KOHCTpyKi^n« 5,15c 
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OCTpOKOHSMHblMH BeplDMHaMM. HanpMMep, B 

BMAe TeTpa3ApoB unU KOHycoB c yrnoiwi naicnoHa 
o6pa3yioiHMx k ocHOsanMio 45°) mum nop, 
HeKOTopbiM yrnowi k naaarameMy nyMy (a cny«4ae 
McnonbaoBaHMfi cBeTOB03epama»oinMX 
KOHCTpyKi^MM 5. 1 5 c flpyrnMM yr/iaMM HaicnoHa 
6oKOBbJX noBepXHOCTeR unw rpaHen k 

OCHOBaHMflM CBeTOB03BpaU^aiOLL^MX KOHCTpy KL^HM 

5,15). 

CneAyeT oTMeTnTb, OAHaxo. mto b cnyMae 
HaxnoHa oonoBbix noaepXHOCTew m/im rpaHefl k 
ocHoaaHUio CBeTOB038pamaK>LHMx KOHCTpyKi^Mft 
5, 15 noA yrnoM CBbitue 

68 ° CB 8 TO B03B patina KJli^He KOHCTpyKLJMM 5, 15 

npespa^atoTcq b Ta« Haabisaewwe "cBeTOBbte 
noByiuKM" Ann naAaiomMx Ha hmx cBeTOBbix 
nyqefl. TaK KaK nocneAyMDinne mx 
nepeoTpaweHMn ot ooKOBbix nosepxHOCTefl mhm 
rpaHew "3aroHflK)T" nysn Bee rny6>Ke k 

BepLUMHaiWI CBeTOB03Bpaii^aK)U^klX KOHCTpyKLJMM 

5, 15, npMBOAfl /im6o k HpKOMy BbiCBeMnsaHnto 
nocneAHHx c nocneAyiomMM bwxoaom 
M3nyMeHHji co SHaMHTenbHo ocria6neHHotf 
MoiAHOCTbio, nn6o k nonnoMy saTyxaHHK) 
naAaioinero MsnyMeHMR b CBeTOB03Bpama»oinMx 

KOHCTpy KL^MflX 5, 1 5. 

B cnyMae ncnonbsosaHun 

CBeT0BO3BpamaioiAnx KOHCTpyKijMM 5, 15 c 
yrnoM HaxnoHa 6okobwx nosepxHOCTefi (mjim 
MacTM mx noBepxHOCTefl) wnvi rpaHefi k 

OCHOBaHMK) CBSTOBOSBpamaKDLHHX KOHCT py Kl^M $ 

5, 15 MeHee 16° cooTseTCTaytomMe 6oKOBbie 

nOBepXHOCTM (MJ1M M3CTM MX nOBepXHOCTefi) MTIM 

rpaHK t$)yHKi4MOHMpyioT kbk HatoiONHbie aepKana, 
nepeoTpaxcan naAatoinee Ha hmx ot MCTOMHMKa 
MsnyMeHne nepe3 ocHoaaHMe 

CBeTOB03BpamaK)iAMx KOHCTpyioiMfl 5. 1 5 cpa3y 
>Ke b HanpaaneHMM Ha6nioAaTenfl noA yrnoM, 
3aAaaaeMb>M yrnowi HaxnoHa DOKOBbix 
nosepxHocTeM" (m/im mx MacTefi) m/im rpaHefi k 

OCHOBaHMflM CBeTOB03BpamaiOUJlMX KOHCT pyKL^HM 

5, 15. 

B cnyMae Mcnonb30BaHM« 

CBeT0BO3BpamaiOLHMX KOHCTpyKL^M^ 5. 15 c 
pa3T1MMHblMM ymaMH HaKTtOHa MX OOKOBbJX 

noBepXHOCTeM (mum ee mbctm) mum rpanefi k mx 

OCHOB3HMHM CBQTOB03Bp3tH3(OLi4HX KOHCT pyKLfMR 

5, 15 npM oSnyHBHMM caeTOB03BpaLnaK>mero 
MarepMana MOHOXpOMaTMHecKMM MsnyneHMeM 
onpeAeneHHoro i^seTa m npM 6tim3octm 
pasMepoB oTAe/ibHbix CBeTOB03BpainaioinMx 
KOHCTpyxuMfl 5. 15 k ATtMHe BoriHW naAaKHuero 
MsnyqeHMq nocneAHee npenoMnneTCR Ha 
6oKOBbix noBepxHocTHx m/im rpanRx noA yrnaMM. 

COOTBeTCTByKDIAMMM A"MHe BOJlHbl. npM 3TOM 

KpacHoe. 3eneHoe. jKemoe m t. a. 
MOHOxpoMaTMnecKoe M3nyMGHMe npenoMnweTCR 

TOHbKO Ha COOTBeTCTByiOIHMX MM 

pacnonoxeHHbix hoa onpeAeneHHbiM yrnoM 

OOKOBblX nOBepXHOCTRX (M/IM HaCTM MX 

noBepxHoorefl) m/im rpaHHX 

CBeTOBOSBpaiAatOlAMX KOHCTpyKlJMfl 5. 15. H 

nocne nepeoTpaweHMR Ha 6oKOBbix 
noBepxHOCTHx (wnn msctm mx noBepXHOCTefi) mjim 

TpaHRX CB6TOB03BpaiAaiOLAMX KOHCTpyK14M« 5,15 

Bee naaaKDiuMe nyMM paa/iMMHtdx l^bstob TaioKe 
pa3AenbHO m saAaHHbiM 06 pa so m buxoa^t b 
HanpaB/ieHwn Ha6niOAaTeiifl (4)Mr.6). 

BbinoriHeHMe ^acTM OTpa>KaK5u;ero noKptdTun 
12, 14. cooTBeTCTByKJtuero MHqbopMai^MOHHOMy 

nOJIK). B BMAB MH0OpMai4MOHHOro TeKCTa 7 m/mjim 

M3o6paxceHMn 8 c i^bbtom oTpajKaiou^eM 

nOBepXHOCTM, OT/lMHHbJM OT IJBeTa OCTa/lbHOfl 

noBepxHOCTM oTpax<a»ouiero noKpbiTMn 12, 14, a 
3au|MTHOM nneHKM 10 m AononHMTe/ibHoro 
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nOKpWTMfl 16 M3 L^BSTHOrO M/IM 

niOMMHeci^eHTHoro MaTepnana 9. no3eonneT, xaK 
OTMeManocb Bbiiue, cosAasaTb 3aAaNHoe 
MH0opMaqMOHHoe none 8. 9 OKpaujeHHbiM b 
saAaHHbie MBeTa mjim njoMMHecLiwpyjoiAMM b 
cooTBeTCTsyKOineM oCnacTM BMA^Moro cneKTpa 
MsnyMeHMfl a cooTBeTCTBMM c LjseTOM 
Mcnorib3yeMbix MaTepManoB 9 3atAMTHoro 
npo3paMHoro noKpbiTMfl 10 m 
CBeTOB03BpamaK>mefl CTpyicrypbi 2. cocraBOM 
THOMMHecueHTHbix Ao6aBOK b Mcnorib3yeMbix 
MaTepManax 9 m/im i^aeTOM cooTseTCTByKDiAMX 
noKpbiTMM ot paj+ca k> me m noBepxHOCTM 12, 14 mjim 
AononHMTe/ibHoro noKpbiTMW 16 (cfcwr.2-7) m, KaK 
cxieACTBMe. BMAHMoe Ha6nioAaTeneM 

KpaCOMHUM MJIM (m) fllOMMHeCl^MpyiOlAMM. 

npM Ha/iMMMM no KpaMHefl Mepe oahoto cnofl 
b BMAe n>OMMMeci^eHTHoro MaTepMana 9 (b 

3aLAMTHOM RpO3paMH0M nOKpblTMM 10 MJIM 

AononHMTenbHOM noxpbiTMM 16) naAaiou^ee 
MsnyneHMe npM era AocTM^eHMM B036y>KAaeT 

TWOMMHeCL^eHTHbie (niOMMHO0OpHbie) MaCTML^bl, 

BbmywAafl nocneAHMe cBeTMTbcn c ahhhom 

BOnHbl MX niOMMHeCL^eHI^MM, OTJlMMHOft OT AAMHbl 

BonHbf naAatomero cBeTa, mto Ha6nK)AaTenb m 

BMAMT B CB6TOB03BD3 Li^a (OLABM nHTHe, 

HanpMMep. b BMAe HBeTHoro MsoopaweHMH 
3aAaHHoro MHcpopMai^noHHoro non« 7. 8. 
ripwMeM naAa»ou4ee M3nyMeHne.oT MCTOHHMKa. He 
nornomeHHoe nK)MMHec>4eHTHbiMn 

(nKDMMH04>OpHblMM) HaCTML^aMM, M C L^BeTOM, 

oTnM^HbiM ot ijseTa moMMHecLfeHi^MM, nocne 
CBeTOB03BpameHMn k Ha6nK>AaTenio 
o6ecnenMBaeT HaSntoAOHne nocneAHMM, 
HanpMMep, pas/iMHHbix M3o6pa)KeHMPI 3aAaHHoro 
MHC^opMai^MOHHoro no/iR 7, 8 MnM ero MacTefl He 

TOnbKO nK)MMHeCL4MpyK3tAMM, HO M OKpaLUeHHblM 

b OTnuHHbiii ot i^BeTa ntOMMHeciieHLiim i^BeT. 

npeMMyiAecTBOM npMMeneHMn 
nioMMHeci^eHTHoro saiAMTHbro noxpbiTMR 10 
Mnn/M AononHMTenbHoro moMMHecueHTHoro 
noKpNTMR 16. no Kpa^Hefl Mepe, b oahom ms 
MecT cBeTOB03BpaiAaioiAero MaTepwana 
RanneTCR TaiOKe cnyHart, KorAa mctomhmk CBeTa 
RanweTCH MMnynbCHbiM, HanpMMep, 
aBTOMo€>MTibHafl MMranxa, MMnynbCHbiA 
CO 2-nasep m T.n. npM stom cxiom b bma© 
nioMMHecL^eHTHbix MaTepManoB 9, HaHMHaa 
ceeTMTbcn npM oMepeAHOM MMnynbce c 
AnMTenbHOCTbK), HanpMMep, 3 mkc m c nepwoAOM 
noBTopeHMR 06/iyneHMfl 1 ceK, nocTeneHHO 
3aTyxa»oT. nocne okohh3hmr o6ny4eHMfl c 
An m Ten bH oct bio nocnecBeMeHMR, saAaBaeMOM 
COCTaBOM nKJMMHeCL^eHTHblX (nioMMHoqbopHbix) 
M3CTMI4, m o6ecneMMBaiomefl paBHOMepHyto 
CBeTMMOCTb, . HanpMMep, M3o6paaceHMfl 
3aAaHHoro MHCfopMaL^MOHHoro nonn 7, 8, b 
TeMeHMe BpeMeHM Me>KAy nepMOAaMM 

MMny/lbCOB. 

npM STOM C03AaK>TCR MflriOie KOM0OpTHbie 
ycnOBMR Ha6niOAeHMR KaK CaMOR MH0OpMaL^MM 

3aAaHHoro MH^xapMai^MOHHoro nonn 7, 8, 
xoTopyio HeceT cBeTOB03BpaiAaiOLAMR 
MaTepnan, 3a cmbt aobohbho paBHOMepHoA 
pacnpeAeneHHOCTM no rpkoctm bo BpeMeHHbie 
nepMOAbi Me>KAy MMnynbcaMM MsnyneHMn, TaK m 
ooecne^MBaeTCR 3c}x})eKTMBHoe 
cBBTOBOsapaiAeHMe k Ha6nK)AaTenK> caeTa, 
nccnaHHoro ot MCTOMHMKa Ha 

CBeTOBOSBpaiAatOLAMH MaTepwan M3nyH6HMR. 

JlfOMMHeCHeHTHWe (niOMMHO0OpHbie) 

MacTML^bi o6ecne«-iMBaK)T He TonbKO 
HenpepbiBHoe cBeMeHMe CB6TOB03BpaiuaioiAero 
MaTepMana npM ero MMnynbCHOM o6nyMeHMM, ho 
TaiOKe m Heo6xoAHMyio i^BeTOByjo raMMy era 
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cBeneHUfl, tsk, nwMnHodpop ZnS-Ag, Cu AaeT 
cnHtoK) nonocy CBeMeHna; ZnS-Ag, Au - 
acemo-seneHyK); cynbdpnA unHKa, KaAMna. 
aKTMBHpoBaHHbiB M&Rbto (Zn, Cd)«S.Cu - 
3eneHyio; oKcncynbdpnA nrrpna, 
aKTMBUpoBaMHbM eBponneM ^O^.Eu 
KpacHyio. 

Mo>KeT npHMeHWTbCR Taxwe niOMMHodpopHaa 
cMecb Tuna K3-2, AaiomaH e 3aBMCMMocTM ot 

COOTHOliJeHUfl AByX KOMnOHeHTOB 

opaHweBO-wenTyto, KpacHO-opaHwesyto nnn 
seneHo-rcenTyto KOMnoi-ieHTbi LjBeTa CBeneHnn n 

T.n. MMCJIO KOMHOHeHTOB nKJMMHOCflOpHblX 
MaCTMLl B 3aBHCMMOCTH OT COSAaHUR 

HeooxoAnMon i^eeTOBoW raMMbi CBeMeHHH 

MO)KeT 6bfTb M 6ojibiueM. 

IlpHMeM L^BeT M3nyMeHH9 OT nCTOMHnxa 
MO>KBT 6blTb KaK BHA^MblM M OTHUMaTbCfl OT 

CBeMeHUR cBeTOBOSBpauj.aioiAero MaTepnana 
(npn Ha/iMMUM b nocneAweM niOMnHecLjeHTHwx 
MacTMi4), Hanpniwiep, KpacHbin L^BeT ot 
CO 2-nasepa n seneHbifl ot ntoMnHoqbopa, Tax n 
6biTb HeBHAUMbiM (b cnynae o6nyHeHna V<t>- nnn 
HK-nanynenneM n npw ncnonbsoBaHnn b 
KaMecTB© n»oMMHo4)opHbix Macmq, HanpnMep, 
AM3TMJiAHTnoKap6oMaTa BncMyTa nnn 
nioMnHodpopa cocTaBa 
0,5ZnS .0,5CdS«3.1 0^.3.1 0" 6 
cooTBeTCTBeHHO. B Ka^ecTBe UMnyjibCHoro 
MCTOMHnKa M3nyMeHMfl, Kpoiwie nMnynbCHoro 
aneicrpnHecKoro ncTOHHnxa cseTa Tuna 
"aBTOMo6nnbHon MnranKM", wo>KeT 6biTb 
ncnorib30BaH nMnynbCHbin nasep, a Tajoxe 
mctomhuk yo<, UK- nnn cMBiuaHHoro Tuna 

M3JiyMeHM«. flpHMeM B03AeMCTBMe Ha 

ntoMnHodpopHbie MacTML^bi b 

CBeTOB03BpamaiomeM MaTepnane MoxeT 
ocymecTBnuTbcfl KaK ns OAHoro, Tax n n3 

HeCKOJlbKMX MCT0MHMKOB H3/iyMeHMR C pa3nWMH0H 

Annnofc BO/iHbi. 

TaK, npn o6nyneHnn, HanpnMep, 
nfOMMHOdpopa I2O2S.EU, ot mctomhwo 

y<J>-M3TiyMeHMfl C AHHHOR BO/lHbl 3500 HM C 

OAHOBpeMeHHbJM o6nyMeHneM ot nwiny/ibCHoro 
CC^-nasepa c KpacHbiM MOHOxpoMaTMHecKHM 
nsnyneHneM o6ecneMnBaeTcn 
CBeTOB03BpaiAeHne KpacHoro ijBeTa ot 
cBeTOB03Bpau4aK>mero MaTepnana, npnneM 
OAWHaKOBoe c ijBeTOM nioM n HecijeH ijn n . B to we 
speMfl, I4B©t niOMnHeajeHijnn n 
CBeTOB03BpamaiomeR KOwinoHeHTbi b 

3aBMCHMOCTM OT AHMHbl BOJlHbl W3TiyMeHMH OT 
HCTOMHMKa (MCTOMHMKOB) MOHCeT 6blTb 

pa3JinMHbiM, Hanpuwiep paAy>KHbiw, mto, b cbokj 
OMepeAb, o6ecneMHBaeT nonyneHne 
pa3Hoo6pa3Hbix opnrnHanbHbix qBeTOBbix 
sdpdpeKTOB Ha noAo6Hbix cBeTOB03epamaK3innx 
MaTepnanax, ncnorib3yeMbix kbk aha 
HsroTOBJieHHR 3H3KOB ooecneneHnfl 
6e3onacHOCTn ABnacenna, Tax n Ann co3AaHMfl 
onTMMecKMX cneuadpdpeKTOB Ha scTpaAe. 
AMCKOTeKax, kmho, b o6nac™ pexnaMbi n t.a 

KaK noi<a3ann pe3y/ibTaTbi ncnbiTaHntf c 
ncno/ib30BaHneM annapaTypbi 
"HHk1ABTOnpn6op", paBHOMepHOCTb 
ocsemeHHOCTM n/ioxoro cseTOBOSBpamaKDiAero 
MaTepnana npn MMnynbCHOM oGnyneHMn 
pasnnnaeTCR He 6onee Meiw Ha 30% b nepnoAbi 
Me>KAy MMnynbcaiwn n npn HenocpeACTBeHHOM 

OOJiyMeHHM. 

B cnynae, ecnn no KpatfHefl Mepe OAHa 
6oKOBa« noBepxHOCTb (wrm ee MacTb (HanpnMep, 
An« KOHycoB, nonyannnncoMAOB, snnnnTimecKMX 
napaoonoMAOB n T.n.)) nnn no Kpa^Heti Mepe 
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OAHa rpaHb (nanpnMep, ana MHororpaHHbix 
nnpaMMA 20, 21) ycTaHoaneHa noA yrnowi k nx 
ocHOBaHnio, OTnnHHbiM ot yma HatcnoHa k 
ocHOBaHwo ocTanbHbix 6oKOBbix noBepxHocTe« 
(nnn ocTanbHon HacTn cooTBeTCTBytome^ 
6okobo« noBepxHocTM) nnn ocTaxtbHbix rpaHe«, 
HanpnMep noA yrnaMU 35° n 
45 ° cooTBeTCTBeHHO (0nr. 6), to npn 
ocBeiAeHMM rn6Koro cBeTOB03Bpau4aK)mero 
MaTepnana, HanpMMep, no HopMann k era 
nni4eBoPi noBepxHoc™ 2 oTpaweHHbifi ot 
yKa3aHHbix noBepxnocTefl nnn rpaHeW CBeT 
6yAeT BbixoAnTb noA pa3nnMHbiMn yrnaMM 
GnaroAapji pa3nnMn»o b Haicnonax 6oKOBbix 
noBepxHocTei^ nnn rpaHefl 

ceeTOBosBpamaiomnx KOHCTpyxmin 5, 15 k nx 
ocHOBaHwo. 3to npnseAeT k TOMy, mto nacTb 
noaepxHocTeCi nnn rpaneia c oTnnMHWMM yrnaMn 
HaicnoHa nnn MacTb .ceeTOBOSBpaiAaioiAnx 
KOHCTpyKi^nM 5, 15 (ecriM ohm BbinonneHbi c 

DOKOBUMM nOBepXHOCTflMH MHH TpaHRMM C 

oTnuMHbiM ymoM HannoHa 6okobwx 
noBepxHOCTeiH nnvi rpaneft ocTanbHbix 
CBeTOB03BpaunaK3iAMX KOHCTpyxuni^ 5, 15), 
pa3Meo;eHHbix c o6pa30BaHneM M3o6pa>KeHMfl 
33AaHHoro MHdpopMai^noHHoro nonfl 7, 8, 
Ha6n*OAaTenb yBHAMT mmshho b BMAe saAanHoro 
nHdpopMaL^HOHHoro nonw (nHdpopMai^MOHHoro 
TeKCTa 7 unw undpopMaunoHHoro M3o6pa>KeHMfl 
8) npw paccMOTpeHMM rw6Koro 
CBeTOB03BpaiAa»omero MaTepnana noA 
cooTBeTCTByioiAMM ymoM oTpaweHnn 
(HanpnMep, 35° nnn 45°) ot yKa3aHHbix nacTei^ 
cBeTOB03BpaLuaK>U4nx KOHCTpyKunti 5, 15. A 3to, 
b CBOio OMepeAb, m 6yp,eT co3AaBaTb sdpdpeia 
no«BneHHB (nnM ncnesHOBeHHq) n3oGpa>xeHMB 
3aAaHHoro MHdpopMai4MOHHoro nonn 7, 8 npn 
paccMOTpeHMM rn6Koro cBeTOB03BpaiAafoiAero 
MaTepnana noA pa3nnMHbtMM yrnaMn, 
HanpnMep, npn npoxo>KAeHnn Ha6nK)AaTen« 
BAonb Tararo pennaMHoro innTa (3HaKa) nnn npn 
HanpaBneHnn k HeMy noA yrnoM 6nnsKMM k 
HOpMann. 

B cnynae, ecnn 8 rn6KOM 
cBeTOB03BpaiAaK)LAeM MaTepnane ocHOBHbie n 
AononHnTenbHbie cBeTOB03BpamaK)mne 
sneMeHTbi 4, 6 BbinonHeHbi b snAe no Kpaf^Heft 
Mepe OAHoro Tnna KOHCTpyKunn 5, 15 c 
ocTpoKOHeHHbiMn (HanpnMep, nacTb 
CBeTOB03BpaiAaK)innx KOHCTpyKi^nR 6 
BbinonHeHa b BnAe TeTpasApOB, a Apyraa - b 
snAe KonycoB) nnn 3aKpyrneHHbtMn (HanpnMep, 
nacTb cBeT0BO3Bpamaioinnx KOHCTpyxi^nK 15 
BbinonHeHa b BnAe nonyannnnconAOB, a Apyran 
nacTb - b BnAe snnnnTnMecKnx napaGononAos) 
BeptunHaMn n pa3MeiAeHbi c o6pa30BaHneM 
M3o6pa>xeHnH 3aAaHHoro nHdpopMai^noHHoro 
nonn 7, 8, to npn oSnyneHnn 
c ee t oBosBpa ma K>mero MaTepnana, HanpnMep, 
no HOpMann OTpawceHHoe ot yKa3aHHbix rpynn n 
TnnoB cBeTOB03BpaiAaioiunx KOHCTpyxi^nn 5, 15 
M3nyMeHne 6yA©T BbixoAnTb b pasnnnHbix 
HanpaeneHn«x b coot BeTCT Bn n c BennMnHOi* 
yrnoB HawioHa 6oKOBbix nosepxHOCTefl nnn 
rpanefl 3Tnx rpynn nnn OTAenbHbix TnnoB 
CBeTOB03BpaiAaK>mnx KOHCTpyxi^nn 5, 15. 

A 3to, b cbok) onepeAb, npnseAeT k TOMy, 
mto OTAenbHbie rpynnw nnn Tnnw 
cBeTOB03BpaiAaiomnx KOHCTpyKi^nn 5, 15 c 
oAnHaxoBbiM HaxnoHOM nx 6oKOBbix 
noBepxHOCTe^ nnn rpaHe«, pa3MeiAeHHbix c 
oGpasoBaHneM M3o6pa)xeHnji 3aABHHoro 
nHdpopMaL^noHHoro non« 7, 8, Ha6nK>AaTenb 
yBnA^T nMeHHO b BnAe n3o6pa)KeHn« saAaHHoro 
nHdpopMaiinoHHoro nonn - nHdpopMai^noHHoro 
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Texcrra 7 mxim MHqbopMaLjMOHHoro M3o6pa)tceHMfl 
8, npn paccMOTpeHMM CBeTOBOSBpaiAaKHijero 
MarepHana hoa cooTBeTCTByiomMM yrnoM 
OTpaaceHMR ot yKaaaHHbix 6oKOBbix 
noBepxHOCTeft unn rpaHew. 

A 3TO, b cboio OMepeAb. m 6yABT C03AaBaTb 
304>exT noflBJieHUH (mjim MCMe3HOBeHMR) 
M3o6pa>KeHMfl 3aAaHHoro UHcpopMauuOHHoro 
norjR 7, 8 npM paccMOTpeHMM 
cBeTOBoaspamaiou^ero MaTepMana noA 
pa3JiMMHbiMM yrnaMM, HanpMMep, npM 
npoxo>KAeHHM Ha6/iiOAaTenfl BAonb, HanpMMep. 
TaKoro Aopo>KHoro 3Haxa. mjim npw HanpaB/ieHMM 
k HeMy noA yrnoM. 6nM3XMM k HopMann. 

To ecTb. see paccywAeHMR m Bee cxeMbi 
nocTpoeHun rn6Koro CBeTOB03Bpau^aiou4ero 
MaTepMana Ann cBeTOB03Bpainafotnnx 
KOHCTpyxijMft 5, 15 c paaxinMHbiMH yrnavin 
Hax/iOHa nx 6oKOBbtx noBepxHocTen nnn rpaHefl 
k mx ocHOBaHMK) npMMeHMMbi m b cnyMae 
BbinojiHeHMfi rM6xoro CBeTOB03Bpamaiomero 
MaTepMana c necxon bKM m m pa3fiMMHbiMM TMnaMK 

KOHCTpyKHMfl 5, 15 C OCTpOKOHeMHbIMM MJ1M 

aaKpyrneHHbiMM BepuunHaMM n nao6opoT 

B cnyMae. ec/in no KpaMHeM Mepe OAHa 
MacTb nupaMMfl 20 BbinoxiHeHa c mhchom rpaHew, 

OTJlMMHblM OT MUCH a TpSHeM OCTaflbHbiX rmpaMMfl 

21. HanpMMep. c MeTHbiM m HeMeTHbiM hmcjiom 
rpaHew (HanpMMep MeTbipbMn m TpeMR rpaHRMM). 
m pa3Meu^eHa c o6pa so Ba h ne m M3o6pa>xeHMR 
3aAaHHoro MHcpopMai^noHHoro nonn 7, 8 ((pur. 7), 
to npM o6nyneHMM n/i6xoro 

cBeTOBOSBpatiiaioiAero. MaTepMana, HanpMMep, 
no HOpMa/iM OTpaxceHHoe ot yKa3aHHbix rpynn 
nwpaMMA 20, 21 M3JiyMeHMe 6yAeT BbixoAMTb b 
pasjiMMHbix HanpaB/ieHM«x a cootbbtctbmm c 
BenMMMHoft AsyrpaHHbix yrnoB. o6pa3yeMbix 

COOTBeTCTByKDIAMMM rpaHRMM 3TMX nMp3MMA 20. 

21, KOTopan, b cbok) OMepeAb, sapbMpyeT b 
saBMCMMOCTM ot HMC/ia rpaHefl b nMpaMMAax 20, 
21. 

A 3TO, b cboio onepeAb, npMBeABT K TOMy, 

MTO MaCTb HMpaMMA 20, 21 C MeTHbIM MJ1M 

HeMeTHbiM MMcnoM rpaHefl, pa3MemeHHbix c 
o6pa30BaHneM M3o6pa>xeHMR 3aAaHHoro 
MHcfwpMai^MOHHoro nona 7, B. Ha6nioAaTenb 
Ybmamt MMeHHo b BUfle M3o6pa>xeHMR 3aAaHHoro 
MHcpopMat^MOHHoro noriR - MHcpopMaqMOHHoro 
TeKda 7 M/iM MMcpopwai4noHHoro M3o6pa?KeHnn 8 
npn DaCCMOTpeHMM rM6Koro 

CBeTOB03BpaiAa»oinero MaTepMana noA 
cooTBeTCTBy ioiam m yrnoM oTpa*eHMR ot 
yica3aHHbix rpaHefi. 

A 3TO, B cboio OMepeAb. m 6yA6T C03AaBaTb 
scpcpexT noRBneHMR (mjim MCMe3HOB6HMR) 
M3o6pa)KeHMR saAaHHoro MHcpopMauMOHHoro 
nonn 7. 8 npM paccMOTpeHMM rMoxoro 
CB6TOB03B pa ma »o m e ro MaTepMana noA 
pasriMMHbiMM yrnaMM, HanpMMep, npM 
npoxo)KAeHMM HaSnioAaTenw BAonb pexnaMHoro 
lAMTa (3HaKa) c tskmm cBeTOB03BpamajoinMM 
MaTepManoM m/im npM HanpaBneHMM k HeMy noA 
yrnoM, 6nM3XMM k HopManM. 

ripMMeM KOnMMeCTBO nOflBJlfllOlUMXCn (mjim 

McnesatomMx) M3o6paa<eHMfl saAaHHoro 

MHCpOpMaiJMOHHOrO nOJIR 7, 8 33BMCMT OT MMCna 

TMnos McnonbayeMbix cBeTOB03BpaiAaK>u^Mx 

KOHCTpyKI^Mfl 5, 15. MMCJia OOKOBblX 

nosepXHOCTefi (mhm MacTefl mx ooxobux 
nosepxHocTefl) mjim rpaHefl c othmmhumm 
yrnaMM HaicnoHa k ocHOBaHMK), KonM^ecTBa 
Mcnonb3yewbix rpynn CBeTOBOsapaujaioiAMX 
KOHCTpyio^Mfl 5, 15 c OTHMHHbiMM yrnaMM 
HaxnoHa mx 6okobwx noBepxHOCTefl mjim rpaHefl 
mjim ot KO/iMMecTBa McnonbsyeMbix rpynn 



nupaMMA 20, 21 c pa3/iMMHbiM nucnoM rpaHefi. 

HanMMMe 3amMTHoro npospaMHoro noKpbiTMn 
10 b CBeToaosBpau^aiou^eM MaTepMane 
noBbiiuaeT ero HaAe>KHocTb He Menee MeM Ha 
15% ot npejKAeBpeMeHHoro paspyiueHMn noA 
5 B03AeMCTBMeM He6naronpM«TMbix 

KJlMMaTMMeCKMX CpaKTODOB M MeXBHMMeCKMX 

noape)KAeHMfl npM sxcn/iyaTauMM. npMneM 
3ati;MTHoe npo3paMHoe noxpbiTMe 10 mo)kho 

nepMOAMMeCKM MMCTMTb OT 3arpfl3HeHMfl, 

w . HanpMMep. npM Mcnonb30BaHMM 

CBeTOBOsBpamaioinero MaTepMana b6hm3m 
TpaHcnopTHbix MarncTpanePi, nriu aaMeHnTb, npvi 

Heo6XOAMMOCTM, nOBblUJan, TeM CaMbIM, RpKOCTb 

cb eTo so3 b pa ma K3 me ro MaTepMana m 
yBenuMwaan pecypc ero pa6oTW. 
15 npMHMMn AeftcTBMR MaTepMana 13 
3amMTHoro npo3paHHoro noxpbiTMfl 10 c 6onee 
BbicoxMM no OTHOLiieHMio k MaTepMany 9 
CBeTOB03Bpaiua(oiAMX KOHCTpyKUMR 5, 15 
noxasaTeneM npenoMneHMfl n k m mjim (m) 
AMsneKTpMHecKoCt npOHML^aeMOCTbio 5 Ana 

20 CHM)KeHMR BeriMMMHbl yma (AO BenMHMHN. 

6/1M3KOM k 0°) naAeHMfl M3nyneHMq ot MCTOMHMKa 
(nnn yma Ha6nK)AeHMfl M3o6pa>KeMMn 3aAaHHoro 
MHcpopMai4MOHHoro nona 7, 8 Ha6nK)AaTeneM), 

npM KOTOpOM CBeT0B03BpaiAeHMe K MCTOMHMKy 

25 -cBeTa (mjim Ha6nioAeHMe M3o6pa>KeHMR 
saAaHHoro MHcfcopMauMOHHoro nona 7, 8 ' 
Ha6niOAaTeneM) ei^e bosmoxho (0Mr.3), 
3a»cnK)MaeTC« e tom, mto 3a CMeT oonee 
BbicoKoro noKa3aTenn npenoMneHMR 
n k MaTepMana 1 3 3aiMMTHoro npospaHHoro 

30 noKpbiTM« 10 npM nonaAaHMM M3/iyMeHM« noA 
ocTpbiM yrnoM Ha nMi^eeyio noBepxHOCTb 2 
caeTOBOSBpaiAaiOLAeM cTpyKrypbi 1 npOMCXOAMT 
npenoMneHMe 3Toro cseTOBoro noTOxa noA 
6onbiUMM yrnoM k noBepXHOCTM. MeM npM ero 
naAeHMM. HanpMMep, npw OTcyTCTBMM saiAMTHoro 

35 npospaMHoro noKpbiTMH 10 M3 Taxoro MaTepMana 
13. 

A 3to no3BonfleT naAaiomeMy M3nyMeHMio 

BXOAMTb B 06~beM CBeTOB03Bpail4aiOlAMX 

KOHCTpyxi^MM 5, 15 Mepe3 nML\eByio noBepxHOCTb 
4Q 2. mto b cnyMae, ec/iM Gw MaTepnaji 13 
3amMTHoro npospaMHoro noxpbiTMR 10 MMen 
noKasaTenb npenoMneHMR n k Taxov^ ace MnM 
MeHbujMM. MeM noxa3aTenb npenoMneHMR n 
MaTepMana 9 cBeTOBosBpamatomeM CTpyicrypbi 
1 , MnM, ecnM 6u Taxoro saiAMTHoro npo3paMHoro 
45 noxpbiTMR 10 He 6bino Boo6i4e. npM 
onpeAeneHHOM, 6nn3KOM k 0° yrne naAeHMR 
M3JiyMeHMR Ha CBeToso3BpaiAaioLHMft MaTepMan, 
6bino 6w npocTO HeB03MO)KHO. 3tm xe 
paccyjKAeHMR othocrtcr m k BenMMMHe 
AM3nexTpMMecxoM npOHMi^aeMocTM 6^ 3aiuMTHoro 
npo3paMHoro noxpbiTMR 10 no OTHOiueHMio x 
eenMHMHe AManexTpMMecxoM 
n ppH ML\ae moctm s MarepHana 9 
CBeToao3BpamaK»ineM crpyxTypbi 1. 

.Pa3MeiAeHMe MHqbopMauMOHHoro nonn c 
ss o6pa30BaHMeM MHCpopMauMOHHoro TexcTa 7 
m/m/im M3o6pa»<eHMR 8 b bmas M03aMKM mjim 
opHaMeHTa ochobhux CBeTOBOSBpainaioinMx 
sneMeHToa 4 ceeTOBOSBpamaioiAefl cTpyxrypbi 1 

nOSBOnReT yCMnMTb SCTeTMMHOCTb BOCnpMRTMR M 
SCpqteXTMBHOCTb Ha6n»OAeHMR 
60 CBeTOB03BpaLAa>oiMero MaTepMana. 

McnonbsyeMoro, HanpMMep, b aopo^chux sHaxax 
o6ecneMeHMR 6e3onacHOCTM ABM)xeHMR. 

Hcnonb30BaHMe AononHMTeribHOfl noACBeTXM 
nocpeACTBOM cpeACTBa atir ocsemeHMR (He 
noxa3aHo) nosBonMT BbicaeM m bb t b c TbinbHoft 
CTopoHbi CBeTOBOsapaiAaioLi^ero MaTepMana 
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MenocpeACTBeHHO nepes ocHOBy 18 (b cnynae, 
ec/iM nocneAHPfl M3roTOBneHa M3 npospanHoro 
MaTepuana) nnn Hepe3 nepcpopaLjuoHHbie 
OTBepcTun 26 b ocHOBe 18 (b cnynae, ecnu 
ocHOBa 18 M3roTOB/ieHa us HenpoapanHoro 
MaTepwana) uHcpopMaijMOHHoe none 7, 8. 
nosbjuian, Tewi caMbiM. cTeneHb ero 
ocBemeHHOCTM m «pkoctm npM ero Ha6/lK)AeHMH. 

BpeMeHHan aHTnaAre3UOHHan 6yMara 24 
cny>KMT Ann noAAep>KaHUR cboActb nocToqHHo 
nunKoro aAre3MOHKoro cnoa 23 m o6ecnemiBaeT, 
tbm cawtbiM, B03MO)KHocTb nertcoro KpenneHwn 
rn6Koro CBeTO B03Bpa ma toiAsro MaTepwana Ha 
o6-beicr 6ea ncnonb30BaHUH AononHMTenbHbix 
Kpene>KHbix npncnoco6neHnii npn yAaneHWM 
aHTnaAreanoHHo^ 6yMarn 24 HenocpeACTBeHHO 
nepeA saKpennenueM cBeTOB03Bpamaiomero 
MaTepwana Ha o6beiae. 

MaroTOBJieHne rnoKoro 
c8eTOB03Bpamaiomero MaTepwana 
ABycTopoHHMM 29 no3BonneT pacujupnTb ero 
cpyHKi^MOHa/ibHoe ncno/ib30BaHne 3a CMeT, 
HanpuMep, oGecneMeHun bosmokhoctm ero 
ncnonb30BaHMH, Hanpuwep, b BMAe AOpowHoro 
3HaKa, ycTaHOBneHHoro nocpeAW 

pa3rpaHHMHTe/ibHoPi nonocw Tpaccbi c 
AeycTopoHHMM ABHweHweM (nanpwMep, Ha 
onpeAe/ieHHOi* BbicoTe HaA Tpaccotf) Ann 
perynupoBaHMfi Aopownoro ABWKeHHn b odohx 
HanpaenenMnx. 

Bwno/iHeHne wHcpopMaijHOHHoro no/in 
HeBHAHMbiM npn ero oonyneHHM n3nyneHueM 
bhahmoA o6nacTn cnexrpa, b tom nucne b BHAe 
KOAa m/im MHcfcopMaLjuoHHoro TeKCTa 7 n/nnn 
H3o6pa>KeHnn 8 no3BonneT ocymecTBnnTb MX 
Ha6jiK>AeHne, npw Heo6xoAHMOcTM, b cnynae kx 
oonyMeHw? HsnyMeHweM b y<t> win MK o6/iacTnx 
cneiapa v\, KaK cneACTBHe, ncnonb30BaTb 
cBeTOB03BpaiAaioiAHM MaTepwan Ann 
n3roTOsneHHfl AOKyMeHTOB m mhhx MaTepna/ios, 
o6ecneMHBa»oiAMx nw6o pe>KMM ce KpeTHOCT w , 
nn6o mx onosHanwe, oTOKAecTBneHne, 

MAeHTMCpHKai^MK) H T.A- 

KaK nonasanw pe3yjibTaTbi McnbiTaHUM c 
. ncno/ib30BaHneM annapaTypbi 
"HHMABTOnpn6op", paBHOMepHOCTb 
ocBeiAeHHocTM m qpKocTb cBeTOB03BpamaeMoro 
ot rw6Koro c8eTOB03Bpau;aioiAero MaTepwana 
noTOKa cooTBeTCTsyeT rocyAapcTBeHHbiM 
cTaHAapTawi, npMHHTbiM, Hanpwwep, Ann 
AOpo>KHbix. b tom nwcne npeAynpe>KAavotUMX 

3H3KOB, AODO)KHblX yKa3aTenetf, 3H3KOB 
aBapMMHOM OCTaHOBKM M T.A- M HOMepHblX 3Ha«OB 
MaiUMH. 

Ha ocHOBaHMn BbiwewsnoxeHHoro 
nono«<MTenbHbiM TexHHMecxnM pe3ynbTaTOM 
n3o6peTennn nBnneTcn. 

1. 06ecneMeHne paBHOMepHoro w 
CTa6nribHoro CBeT0B03BpameHnn naAaiomero 
w3nyneHwn BbicoKOfi CTeneHM npxocTM b 
AOCTaTOHHO ujupoKOM Anana30He ymoB 
HaonvcAeHwn 3a cmst wcKnKweHw* BOSAettcTBwn 
Ha CBeTO bo3b pa ma MDiny to noBepxHOCTb 
He6naronpw«THbix KnuMaTMMecKMX cpaiaopoB. 

2. PacujupeHne A^anaaOHa yrnoB naAenun 
M3nyMeHnn ot ncTOHHUKa cseTa, npH kotopom 
ooecneMUBaeTcn era CBeT0B03BpameHMe k 
ncTOMHMKy nanyneHMn (Ha6riK>AaTenK)), 3a cneT 
ncnonb30BaHnn 3aiAMTHO« n/ieHKM cneunanbHoR 
KOHCTpyKlJHM m co cnenna/ibHWMM 

AM3/ieKTpMMeCKMMH CBOfiCTBaMM MJIM 

noKasaTerjeiw npenoMJieHnn. 

3. OoecneneHMe bo3mo>khoctm no/iyMeHun 
M3o6pa>KeHMM MHCpopMaunoHHoro norm, 
AeMOHCTpupyewiwx na oaho« m to8 >Ke nvmeBoft 



n/iou^aAn CBeT0BO3B paii^a tome ro MaTepnana. b 
3a bucu moctm ot MecTa Ha6n»OAeHMfl npn 
noBbiiueHMH HamnAHOM scpcpe ktm b hoct m 
eAUHkmbi nnomaAn cBeTOB038patnaK)m ero 
MaTepviana 3a cMeT ncno/ibsoBaHun MHO>KecTBa 

TUnOB CBeTOB03BpaiHaiOlAMX KOHCTpyKL^Uft c 

HeorpaHHMeHHbiM mmcjiom 6okobnx 

noBepxHocTe^ m c pasjiMMHbiMM ymaMM nx 

HaKHOHa K OCHOBaHMK). 

4. PaciuMpeHne BOSMo>KHOCTe« 
cfcyHKLjHOHanbHoro ncnonb30saHnn 
CBeTOBosBpamaKJiuero MaTepnana (HanpuMep, b 
BHAe OAHoro Aopo>KHoro 3HaKa 6e3onacHocTM 
ABn>KeHnn Ha MarncTpannx c Asy cto doh hm m 
ABM>KeHneM v\m npH HaKnaAbiBaHHH 
CBeTOB03BpaiMa>oii4ero MaTepnana Ha HepoBHbie 
pa6oHne noBepxHocTM) 3a cneT ero 

H3rOTOBneHMS AByCTOpOHHMM M rn6KMM. 

5. riOBbllLieHMe 9CTeTMMeCKO« 

npuBneKaTe/JbHOCTM cBeTOB03BpamaK)iAero 
MaTepnana 3a cneT o6ecneneHnn bo3mo>khoctm 
npweMa n3jiyneHMq pa3nnMHbix LjBeTOB, unvi 
HeBHAMMoro (Y<t>- Mnn MK-) H3JiyMeHnn, b tom 
HMcne CMeoiaHHoro vinvi M3 HeocoribKux 
mctomhmkob. m nx HanpaBJieHHoro 6e3 cMetueHun 
OTo6pa>KeHnn, b tom Mvicne oTo6pa«<eHMn 
t^BeTHoro M3nyneHnn npw o6nyqeHHM 
CBeTOBQ3BpaiAa>ou4 ero MaTepviana HeBMA^MbiM 
M3/iyMeHMeM 3a cneT ncnonb308aHnn 
J1K) M M Heci^eHT H blX MaTepkia/ioB. 

6. OoecneneHMe bo3Mo>khoctv4 
BapbtipoBaHHn t^BeTOBoR raMMoi^ M3o6pa>KeHn^ 
HH0opMai^noHHoro norm na 
cBeTOB03Bpai4a»oiAe M MaTepnar»e 3a CBeT 
ncnonb30BaHnn b HeM pa3HouBeTHbix, b tom 
HHcne nioMMHeci^eHTHbix, MaTepHanoB, m 

OTpa>KaKDLUHX nOKpblTVIM. 

7. noBbtiueHMe paBHOMepHOCTM CBeMeHiin 
CBeTOB03BpaiAaK)U|ero MaTepMana bo BpeMeHM 
npH ero HMnynbCHOM o6/iyMeHHM b Anana30He 
30% ot MaKCHMaxibHoro 3a cneT ncno/ib30BaHnn 
nioMMHect^eHTHbix MaTepwanoB. 

8. noBbiiueHwe pecypca 3KcnnyaTai4nn 
CBeTOB03BpaiuaK5u;ero MaTepnajia 3a CMeT 

MCKTIIOMeHHn B03AeMCTBHn Ha 

cBeTOB03BpamaK>myK) nOBepXHOCTb 
He6naronpnflTHbix KnMMaTMMecKMx cpaicropoB. 

9. CHM>KeHMe Maccora6apnTHbix pa3Mepos 
cseTOB03Bpam3 ,ou A ero MaTepHana 3a cneT 
o6ecneMeHnn bosmojkhocth ero ynaxoBKH m 
xpaHeHHn b BHAe pynoHOB GnaroAapn 
BbinonHeHMfO cBeTOB03BpaiAa»oiA ero MaTepwana 
rw6Kv»M. 

(Popwiyjia M3o6peTeHMJi: 

1. Tm6kh« cBeT0B03BpaiAaJ0U4^ MaTepHan, 
coAep>KaiAM^ CBeTOB03BpamaK>myK> cTpyiaypy c 
nnocKoK nMi^eBofi noBepxHOCTbio m c 
MHO>KecTBOM pacnonojKeHHbix Ha ee TbinbHofl 
no Be pXHOCTM OCHOBHblX CBeTOB03BpaiAatoiAnx 
aneMeHTOB c BepwMHaMM, HanpaB/ieHHWMM b 
Tbi/ibHyvo CTopoHy cBeTOBOSBpamaiomei* 

CTpyKTypbl, M C BbinOJIHeHHbIMM BMecTe c 

nocneAHMMH b camhom HcnoriHeHMM 
3neMeHTaMH, HanpaBJieHHbiMH a TwnbHy»o 
CTopoHy cBeTOB03BpamaK)iAe^ CTpyKrypw h 
npeBbiiua{oiA^ MM no BbicoTe ocHOBHbie 
CBeTOB03BpaiAa»ou4He 3/ieMeHTbi, 
OT/iHHajoiAH^cn tbm, mto b Hero BBeAeHbi 
MHcpopMaL^MOHHoe no/ie m BpeMeHHan 
aHTwaAresMOHHan 6yMara hjim/m ocHOBa, 
CBeTOB03BpaiAatoiAan cTpytcrypa BbinonHeHa 
eAMHOvl, sneMeHTbi. npeBbiLua«Dm^a no BbicoTe 
ocHOBHbie cBeT0B03BpamaK)iA k,e aneMeHTbi. 
BwnonHeHbi b bha© AonojiHHTenbHbix 
ceeTOB03BpamaioiAHX arieMeHToa, no KpavlneR 
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Mepe. oAHoro Tuna CBeTOB03BpamaK>mnx 

KOHCTpyKUHfl C OCTpOKOHeMHOfi M/1M 

3aKpyrneHHOvi onopHOfi eeptunHOPt. ocHOBHbie 
cBeroBosBpau^atoLi^ne oneMeHTu BunonneHbi b 
BMfle, no KpaMHBM Mepe, OAHoro runa 

CBeTOB03BpaiHaiOmMX KOHCTpyKlJMil c 

ocTpoKoneHHoSi vmvtin aaKpyrneHHOfl eepwMHOM. 
npw 3tom Ha onopHbix BepujMHax 

flOnO/lHMTeJlbHbfX CBeTOB03BpamaK)lHMX 
3/ieMeHTOB • H3 TbinbHOM nOBepXHOCTH 

CBeTOB03Bpamaiomefi CTpyimypbi ycTaHosneHbi 
BpeMeHHan aHTnaflre3noHHafi 6yMara, MnM 
ocHOBa, nnn ocHOBa c saKpenneHHofl Ha ee 
BHeujHeM noBepx hoctm BpeMeHHOM 

aHTnaAre3MOHHOM 6yMaroft. 

2. CBeTOBOSBpainaioiAMR MaTepMan no n. 1 , 

OTJlMMaK>mt1MCfl TeM, HTO MHQbOpMaiJMOHHOe 

none BbinonHeHO a BMAe M03aMKM, m/im 
opnaMeHTa, hjim KOAa, MnM MH0opMai4MOHHoro 
TeKCTa, n/nnn M3o6paa<eHMfl, MHQ*x>pMauMOHHoro 
TeKCTa \aImmva M3o6paHceHMH Ha M03anKe MnM 

OpHaiUieHTe, pa3MemeHHblX C B03MO»CHOCTblO 

Ha^niofleHnfl c nui^eBOM ctodohw 
cBeTOB03Bpamaiotnero MaTepMana. 

3. CBeTososBpaina \ou\un MaTepMan no n. 2. 

OTDHHaiOLUMfiCfl TeM, MTO KOR, MnM 

MH0opMaL^MOHHbiw TeKCT. \Alv\r\v\ M3o6pa>xeHMe 
npn mx oonyneHMM MsnyMeHMeM biwimom 
o6nacTM cneicrpa BwnonHeHbi HeBHflMMbtMw. 

4. CBeTOBOSBpaiAajou^n^ MaTepMan no n. 2, 
OTJiMMa>oiHMtfcfl TeM, hto, no jcpatfHeii Mepe, 
MacTb nMijeBOM" noaepxHocTM BbinonneHa c 
o6pa30BaHneM MHQbopManMOHHoro norm. 

5. CBeTOBOSBpamaiotHLifl MaTepMan no n. 1 , 
OTnHMatoiuMtfcfl TeM, hto, no KpaiiHePt Mepe, 

MaCTb CBeTOB03Bpai4aK)lHMX 3/ieMBHTOB 

BbinonHeHa H3 UBeTOHecyu^ero MaTepMana. 

6. CBeTOBOSBpaiMawiuMM MaTepMan no n. 1, 
OTnunaioiAMMcw TeM, hto. no KpafiHefi Mepe. 
MacTb CBeTOB03Bpau;aioLi;nx sneMeHTOB 
BbinonHeHa M3 niOMMHecueHTHoro MaTepMana. 

7. CBeTOB03apamaioinM« MaTepMan no n. 1 , 
OTnHMajomwftcfl TeM, hto b cnynae BbinonneHMA 

CB6TOB03BpaiUa>OlMklX SneMeHTOB b . BMAe 
CBBTOBOSBpaiHaiOmMX KOHCTpyKLJMfl . c 

OCTOOKOHeMHOfl BepiUHHOM HaiOlOH OOKOBblX 

noBepXHocTefi CBeTOB03Bpau4aK)u|nx 

OCTpOKOHeMHbJX KOHCTpytOJMM K MX OCHOBaHMHM 

He npeBbiiuaeT 16°. 

8..CBeTOB03BpamaK)L4Mfl MaTepMa/i no n. 1. 
oTnanaiomMflcfl TeM, mto b cnynae BbinonHeHMn 

CBeTOBOSBpaiAaKDIUMX 3/ieMeHTOB B bmab 
CBeTOB03Bpail^a>OLi^MX KOHCTpyKL\MM C 

OCTpOKOHeHHOM BepLUMHOM H3KTIOH DOKOBbJX 

noBepxHocTevi cbstobo3b patina iolumx 

OCTpOKOHeHHblX KOHCTpyKl^MM K MX OCHOBaHMflM 

cocTaan«eT 16-68°. 

9. CBeToso3BpaLna»oinMM MaTepMan no n. 1 
MfiM 4, OTJiMMaiomMvicn TeM, hto b Hero BaeAeHo 
3ainMTHoe npospaMHoe noKpbiTMe, 
ycTaHOBfieHHoe Ha nMijeeoM noBepXHOCTM 
caeTOB03BpainaiomeM crpyKrypbi. 

10. CBeTOB03BpamaioinMM MaTepMan no n. 9, 
OTnMMaiomMftcR TeM. hto, no KpaflHefl Mepe, 
MacTb 3aii4MTHoro npo3panHoro noxpbiTMfl 
BbinonHeHa M3 uBeTOHecyinero MaTepMana. 

1 1 . CBeT0BO3BpainaioinM^ MaTepMan no n. 9 
mhm 10, OTnHMaioinMitefl TeM, hto. no KpaflHeM* 
Mepe, nacTb samnTHoro npospaHHoro noxpbiTMfl 
BbinonHeHa na niOMMHecijeHTHoro MaTepnana. 

12. C b e tobo3b pa ma to U4M m MaTepnan no 
n»o6oMy M3 nn. 9-11. OTnMMaioiuMflcfi TeM, hto 
saiAMTHoe npoapaHHoe noxpbiTMe BbinoriHeHO ms 
MaTepMana c noKa3aTeneM npe/ioMneHM« mjim/m 
AnanexTpHMecKofi npoHHL^aeMocTbto, 



npeBbJiuaioiAMMM noKa33Tenb npenoM/ieHMfl 
mtim/m AMSiiexTpMHecKyio npoHMi^aeMocTb 
MaTepnana cb 6TO& 03 b pa 04a 10 mew crpyKTypbi. 

13. CBeT0B03Bpau^ai0L4MM MaTepMan no 
nioooMy ms nn. 9-12. OTnMHaiou^MWcH TeM, hto 
nHcpopMai^noHHoe none pa 3 Me me ho no KpavtHeA 
Mepe Ha oahom M3 ctodoh samnTHoro 
np03pasHoro noicpbiTun. 

14. CBeTOB03BpainaHDLUMM MaTepMan no 
nio6oMy M3 nn. 9-12, OTnMHaioiAMMCfl TeM, hto no 
KpaflHefi Mepe nacTb 3aiMMTHoro npo3paMHoro 
noKpbJTMn BbtnonHena c o6pa30BaHMeM 
MHqbopMamioHHoro nonp. 

15. CBeTOBOSBpaiAaioiAMM MaTepnan no n. 

13 MnM 14, OTnMHaMDlAMflCP TeM, HTO 3atl^MTHOe 

npo3paHHoe noKpbiTMe BbinonHeHO TaKMM 
o6pa30M. hto coBnaAaeT no KOHTypy c 
MHCpopMai^noH HbiM nojieM. 

16. CBeT0B03BpaiAaK)iAMM MaTepMan no n. 1, 
OTnMnaiotAMMCfl TeM, hto b Hero BaeAeHo 
OTpajKaioinee noxpuTMe, HaneceHHoe Ha 
TbinbHyio noaepxHocTb CBeTOB03Bpama»oinefl 
CTpyKTypw. 

17. C Be t o bo3 apa ma ksu^m MaTepMan no n. 
16, OTnunaioiAMtfcR TeM, mto, no KpafiHeM" Mepe, 
OAHa nacTb OTpajKaKJiAero noKpbrrnfl BbinonHeHa 
c o6pa30BaHMeM MHqbopMaL^MOHHoro nona c 

L^BeTOM OTpa>KaiOl4eM noBepXHOCTM. OTnMHHWM 

ot L^Bera ocTanbHOft nosepxHocTM 
OTpawaiomero noKpbiTMn. 

16. CBeTOB03BpaiAaioii|n^ MaTepMan no n. 
16 MnM 17, oTnuHajoiuMtfcfl TeM. mto 
OTpaxcaiOLAee noxpbiTMe BbinonneHO b bma@ 
MeTannMHecKoro BbicoKooTpa^aiou^ero cnoa 
MnM cnon HaCTML^ c BbicoKOQTpafwaioinefl 

nOBepXHOCTbtO. 

19. CBeTOBOsspamaioin^ 1 ^ MaTepMan no n. 1 
MnM 16. OTnMMaiomMMCH TeM. mto b Hero 
BBeAeHo AononHMTenbHoe UBeTOHecymee 
npo3pasHoe noKpbrrne, HaHecennoe. no KpaPtneM 
Mepe, Ha nacTb TtonbHOfl noBepXHOCTM 
CBeTOB03BpaiAaK>meM CTpyKTypbi. 

20. CBeTOB03BpaLA£»ou4MM MaTepMan no n. 
19, omMHaioinHMCfl.TeM, mto AononHMTenbHoe 
UBeTonecymee npo3paHHoe . noKpwTMe 
Bbinonneno ntoMMHeci^eHTHbiM. 

21. CBeToso3Bpau;aK5iAn^ MaTepMan no n. 

19 MnM 20. OTnMHatOIAMMCH TeM. MTO 

AononHMTenbHoe i^aeTOHecyiAee npo3panHoe 
. noKpbiTMe Haneceno nepefl OTpaxaioiAviM 

nOKpbJTMeM. 

22. CBeroBosBpainaioiAMM MaTepMan no n. 1 . 
omMMaioiA^^cn TeM. mto b Hero BBenena 
MH0opMai^MOHHap nnacTMHa c 
MHqbopMai^MOHHWM noneM. ycTanoBneHHafl Ha 
nMueBOM noBepXHOCTM cBeToeo3BpaiAax>LMe^ 
CTpyjcrypbi. 

23. CBeTOBOSBpamaioiA^^ MaTepMan no n. 1 , 

OmMMatOtAHflCfl TeM, MTO OCHOBHbie 

cBeroB03BpaiAa^tM^6 aneMeHTbi b BMAe 
CBeTOB03BpaiAaioiAHX kohct py kl\ m m c 

OCTDOKOHeMHOfl MnM 3aKpymeHHOVi BeptUMHOfl 

OAHoro TMna paawemeHw mo33mhho MnM b bmab 
opHaMeHTa ' Apyr OTHocMTenbHO Apyra MnM c 
o6pa30BaHMeM MHqbopMai^MOHHoro TexcTa M/MnM 
M3o6pa>KeHMB Ha m 03 an KB wnn opHaMeHTe. 

24. CBeTOBOSBpamaioiM^ MaTepMan no n. 1. 
omMHaKHAHficfl TeM, hto B cnyHae BbinonHeHMP 
ocHOBHux cseTOB03Bpama»omMX SneMeHTOB B 
bmab cBeTOB03Bpama>ou4Mx KOHCTpyiajMR c 

OCTDOKOHeHHOM MnM 3aKpymeHHofl BepilJMHOft 

OAHoro TMna, no KpaRHeft Mepe, OAHa ooKoean 
noaepxHocTb MnM ee nacTb, no KpaMHeM Mepe. 

HaCTM CB6T0803BpaiAaK3lU^ KO HC T py KL(M M 

pacnonoxeHbi noA yrnoM k ocHOBaHMio. 
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OTJlMMHblM OT yma HaKnOHa K OCHOBaHHK) 

ocTaribHO^ Mac™ 6oKOBotf noBepXHocTM i/inn 
ocTa/ibHbix 6oKOBbix noBepxnocTetf. npn stom no 
KpafiHei* Mepe o«hh Tun CBeTOBOSBpaiMatomwx 

KOHCTpyKUH« C OCTpOKOHeMHOtf HJ1M/m 

3aKpyrneHHo« BepaiHHOfi v\tva 

CBeTOB03BpamaKDmne KOHCTpyKLJHM c 

OT/iMMHbiMM yrnaMM HaKnoHa 6oKOBbix 
nosepxHocTefi v\m v\x nacTetf pa3MemeHbi c 
o6pa3oaaHneM MH(popMai4MOHHoro noiiR. 

25. CeeTOB03Bpama>ou4M^ MaTepwan no n. 1 , 
otji una khah flea TeM, MTo, no KpatfHefl Mepe, 
MacTb CBeTOB03BpatMafou;nx KOHCTpyKijutf c 
ocTpOKOHeMHoR BeptiiHHofl BbinoriHeHa b cpopiwe 
MHororpaHHbix nupaMMfl v\nu KOHycoo6pa3Hofi 

CpOpMbJ. 

26. CBeTOB03Bpamaiou4nfl MaTepna/i no n. 
25, omnMaiomnMCP TeM, mto b cnyMae 

BbtnOJlHeHVIP CBeT0BO3BpaiMa>0UHMX KOHCTpyKLJWtf 
C OCTpOKOHeMHOM BepiLIMHOfl B BMfle 

MHororpaHHbix nwpaMHA. no KpafiHefi Mepe, 
oAHa MacTb nupaMMA Bbino/iHeHa c HwcrioM 
rpaHefl, omMMHbiM ot nwcna rpaHefi ocianbHbix 
nupaMMA, m pa3MeuneHa c oGpasoBaHweM 
MHCpopMannoHHoro norm. 

27. CBeTOB03Bpau4aioiij|viW MaTepaan no n. 
25, ornnMaiomM^cfl TeM, mto b cnyMae 
BbinoriHeHM« CBeT08O3Bpamaiomnx kohct py ki^m m 

C OCTDOKOHeMHOft BepiUWHOtf B BUfle 

MHororpaHHbix nupaMMfl, no KpaflHefl Mepe, 

MaCTb CBeTOB03BpaiAaK3LAMX KOHCT pyKL^HM c 

ocTpoKOHeHHOiH BepujMHo^ BbinoriHeHa b Bnae 
TpexrpaHHbix nupaMMfl. 

28. CBeTOB03Bpama*oinnfi MaTepnan no n. 1, 
OTjiMHaioiAMflCR TeM, mto, no KpatfHefl Mepe, 
MaCTb Gokobom nOBepXHOCTM AonoxiHUTenbHbix 
CBeTOB03Bpau;a>OLAMX kohct pyKt^n Pi 
pacnono>xeHa noA yrnoM k ocHOBaHMK). 
oT/iUHHbiM ot yma HaxnoHa k ocHOBaHwo, no 
KpatfHeB Mepe, oahoS* ookoboA noBepxHOCTM 
hjiw ee nacTH ochobhwx cBeTOB03Bpainajomnx 

KOHCTpyKlJHfi. 

29. CBeTOB03BpaiAaK)iAM^ MaTepnan no n. 1, 
oTJiMHa»omnficfl TeM, mto b cnyMae ycTaHOBKM Ha 
AonoriHMTe/ibHbix CBeTOB03Bpama»omMx 
sneMeHTax ochobw nocrteAHflfl BbinoriHeHa c 

CpOpMOfi nOBepXHOCTH. 06paiAeHH0^ K TWfibHOfl 

noBepxHocTn cBeTOB03Bpainaiomefi cTpyKTypbi, 



OTBeTHOM npocpnriK3 cooTBeTCTByioiAnx 
OCHOBHblX m AononHHTenbHbix 

cBeTOB03Bpamaiomnx aneMeHTOB, w V13 
MaTepnana c noKasaTeneM npenoMneHUfl no 
KpafiHe* Mepe Ha 3% MeHbwuM, MeM 
5 noKa3aTerib npenoMneHUB MaTepnana 
cb eTOB03 b patina io mew CTpyKTypbi. 

30. CBeT0B03BpamaKDLAM^ MaTepna/i no 
nio6oMy M3 nn. 1, 28, 29, OTnwHaKDLAMtfcH TeM, 
mto AonoriHMTenbHbie cBeTOB03Bpamaiomne 

Q aneMeHTbi BbinoriHeHbi yceneHHbiMH c 
nnomaAKaMH, pacnonoweHHbiMH b oahoCi 
nnocKocTn. 

31. CBeTOB03BpaiAaioiAM« MaTepnan no n. 
30, oT/inHaioiAMRcn TeM. mto b cnyMae 
ycTaHOBKM Ha AononHHTenbHbix 

15 CBeTOB03Bpamaioinnx aneMeHTax ochobw 
nocneAHBR 3aKpenneHa Ha nnomaAKax 
yceMeHHbix AononnnTenbHbix 
cBeTOB03BpanaioiAMX aneMeHTOB nocpeACTBOM 
HaHeceHHoro Ha nnomaAKH. aAre3HOHHoro cnos. 

32. CBeTOBOSBpamawiAUM MaTepnan no nn. 
20 1 m 31, oTnMHaioiuMflcfl TeM, mto b cnynae 

ycTaHOBKM epeMeHHOM aHTMaAre3MOHHOM 6ywarn 
nocneAHJifi 3aKpenneHa Ha nnomaAKax 
yceMeHHbtx AonoriHMTenbHbix 
cBeTOB03BpamaioLAHx 9/ieMeHTOB nnn na 
BHemnefl noBepxHOc™ ochobw nocpeACTBOM 
25 HaHeceHHoro Ha nnomaAKM unw na BHeiiJHioio 

nOBepXHOCTb OCHOBbl COOTBeTCTBeHHO 

nocTOHHHO nunKOro aAre3MOHHoro cnon. 

33. CBeTOB03Bpainaiou4Mfl MaTepna/i no 
nio6oMy H3 nn. 1, 29, 31, OTnunaioi^Miicq TeM. 
mto b cnyMae ycTaHOBKM Ha AonoriHMTeJibHbix 
cBeTOB03BpaiAatou4^x aneMeHTax ochobn 
nocneAHPn BbinoriHeHa apMMpOBaHHOM. 

34. CBeTOBosBpamaioiAH^ MaTepMan no 
nio6oMy H3 nn. 1, 31, 33, OTfiMMaiomHficfl TeM, 
mto b cnynae ycTaHOBKM Ha AonoriHMTeribHbix 

35 cBeTOB03BpaiAaioiAMx oneMeHTax ochobw 
noc/ieAHflfi BbinoriHeHa us Henpo3paMHoro 
MaTepnaxia nepcpopnpoBaHHOfi c B03MO>KHocTbK> 
BbicseMMBaHUfl Mepes nep0opai;noHHbie 
OTBepcTHP. no KpafiHetf Mepe. 
MH<$>opMauMOHHoro norm. 

40 35. CBeT0BO3BpamaK>mnii MaTepnan no n. 1 , 

OT/lMMaiOlAM«CR TeM, MTO OH Buno/iHeH 
AByCTOpOHHUM. 
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